
EXPERIMENTSFORBIOLOGY

TOPIC1:PHOTOSYNTHESIS

1.Testingaplantleafforstarch

A.procedure

Steps Reason

1.boiltheleafinwaterfor2-3minutes  tokillthecells,soastostopany

chemicalreaction

 tobreakthecuticleandmaketheleaf

morepermeabletoiodinesolution

2.boiltheleafinalcohol  toremovechlorophyll,sothatthe

leafturnwhitishtomakethecolor

easilyobservedwheniodinesoln.is

putontheleaf

3.diptheleafinwaterfor2minutes  tosoftentheleafsothatitcaneasily

spreadout.alcoholmakestheleaf

brittleandhard

4.spreadtheleafinawhitetile  thewhitetileenablestheanycolor

changetobeeasilyobserved

5.addfewdropsofiodinesoln.  totestaleafforstarch

B.results

 whenstarchispresent,iodineturnsblueblack

 whenstarchisabsent,iodineremainsbrown

2.Islightnecessaryforphotosynthesis?

A.procedure

Steps Reason

1.takethepottedplantandputitindark  todestarchit



for24hrs

2.pluckoneofitsleavesandtestitfor

starch

 tomakesureithasbeendestarched

3.usingapieceoffoldedblackpaper,

coverpartofbothsidesofaleafon

pottedplant

4.leavetheplantinthesunforabout

5hrs

5.plucktheleafandremovethe

aluminumfoilandtesttheleaffor

starch

B.results

 onlytheareaswhichhadreceivedthelightgobluewithiodine

C.conclusion

 lightisnecessaryforphotosynthesis

NB:acontrolcouldbedesigned,usingtransparentmaterialinsteadofaluminumfoil/black

paper



3.Iscarbondioxednecessaryforphotosynthesis?

A.procedure

1.takethepottedplantandputitindark

for24hrs

 todestarchit

2.pluckoneofitsleavesandtestitfor

starch

 tomakesureithasbeendestarched

3.putpotassiumhydroxideorsodium

hydroxidesoln.inaplasticbagand

coveroneoftheleavesonyourplant

withabag

4.putsodiumhydrogensoln.inanother

transparentplasticbagandcover

anotherleafonyourplantwiththis

bag

5.leavetheplantinasunforabout5hrs

6.removetheplasticbagforeachleaf

andtesteachleafforstarch

B.results

 leafA:starchpresent.sodiumhydrogecarbonatesupplied

carbondioxide

 leafB:starchabsent.iodineremainsbrown.sodiumhydroxideabsorbed

carbondioxed

C.conclusion

 thefactthatstarchwasmadeintheleaveswhichhadcarbondioxide,

butnotintheleaveswhichhadnocarbondioxide,suggestthat

carbondioxideisnecessaryforphotosynthesis



4.ischlorophyllnecessaryforphotosynthesis?

A.procedure

1.pluckonevariegatedleaffromaplant

growingintheopen

2.testtheleafforstarch

B.results

 onlythepartsthatwerepreviouslygreenturnbluewithiodinesoln.the

partsthatwerewhitestainbrown

C.conclusion

 sincestarchispresentonlyinthepartswhichoriginallycontained

chlorophyllitprovesthatchlorophyllisneededforphotosynthesis

NB:experimentpart:nongreenpart.controlgreenpart.



5.Isoxygenproducedduringphotosynthesis?

A.procedure

water testtube

beakercontainingwater

funnel -----

Waterplant

placiticine

1.setuptheapparatusasabove

2.leavetheapparatusinthesunfor

fewdays

3.carefullyremovethetubefromthe

topofthefunnel,allowingwaterto

runoutbutnotallowingthegasto

escape

4.carefullylowertheglowingsplintinto

thegasinthetesttube

B.results

 theflamegrowsbigger

C.conclusion

 thegasisoxygen



NB:awaterplantisusedbecauseitphotosynthesizesinwater

:theexperimentisdoneunderwaterbecausewatertrapsthegas

:acontrol,anotherplantinasimilarsituationwillbeplacedinthedark,nophotosynthesis,

hencewillbenogasproduction

6.seperatingpigmentinaleaf

A.materials/requirements

 freshleaves,motor,pestle,2beakers,drygrassstem,ethanol,filterpaperandarazor

blade

A.Procedure/method

I. collectgreenleavesfromplantsintheschoolcompound

II. choptheleavesintothesmallpiecesorcrushthemusingpestleandmortar

III. placethecrushedintosmallgrassbeaker



IV. .addalcoholtohalffillthebeaker

V. placethebeakerintoalargegrassbeakerhalffilledwithwateriscalledawater

abath

VI. .heatthebeakeruntilthealcoholturnsgreen.thisshowthatpigmentsinthe

leaveshasdissolvedintoalcohol

VII. removethealcoholmixturefromthebeaker,flteritintoanothersmallbeaker

VIII. cutthesmalllongstripof10cmlongstickitintoaglassrodusingasellotape

IX. suspendthefilterpaperstripintoacontainerwiththecolouredalcoholsuch

thatthetipofthepapertouchesthemixture

X. allowthestriptoabsorbthecolouredalcoholforabout30minutes.observethe

colourformedonthestripfromthebottomtothetop

C.results

 youwouldseetheethanolrisinginthefilterpaperandseparatingthe

pigments.whatwasinitiallygreenwouldseparateinto

yellow(xanthophyll),orange(carotens),andgreenwouldremainbehind

andthisischlorphyll

D.Conclusion

 theresultstellsthattheyarethreetypesofpigmentinagreenplant

TOPIC2:HUMANNUTRITIONANDDIGESTION



Rangesoffoodsubstancerequired:soln.ofglucose,sucroseandstarch;ground-up

suspensioninwaterofpea,bean,carrot,,andgrape;milk,castor-oilbeans,andcookingoil;

piecesofpotato,bread,andboiledwhiteofegg

1.Foodtest

No. Method/procedure Results Conclusion

1.star

ch

 placeabout3 ofcm3

starchsoln.ina

container

 add2-3dropsofiodine

soln.

 observecolorchange

 blue-black

color

 presenceof

starch

 browncolor  absenceof

starch

2.prot

ein

 placeabout3 ofthecm3

foodsolutioninatest

tube

 carefullyadd4-5dropsof

biuretsoln.

 purplecolor  presenceof

protein

 bluecolor  absenceof

protein

 placeabout3 offoodcm3

soln.inatesttube

 addabout3 ofsodiumcm3

hydroxidesoln.andmix

well.Add1or2dropsof

coppersulphatesoln.

,mixwellandobserve

anycolorchange

NB:ifthecolordoesnotchange

immediatelyletthesoln.stand

for15minutesandthenobserve

again

 violetcolor  presenceof

protein



3.lipid

s

 placeadropofoil/food

substanceonapieceof

paper(filterpaper)

 examinethepaperwhile

holdingupagainstlight

 translucent

orgrease

spot

 presenceof

lipids

 not

transparent

 absenceof

lipids

 2dropsofcookingoilare

thoroughlyshakenwith

about5 ofethanolinacm3

drytesttubeuntilthefat

dissolves.

 thealcoholicsoln.is

pouredintoatesttubes

containingafew water

NB:thisisanethanol/emulsion

test

 cloudy

white

emulsion

 presenceof

fats/lipids

 iftheliquid

stayclear

 absenceof

fats

4.reducing

sugar(mon

osaccharid

ee.g

glucose

and

maltose)

 placeabout3 ofthecm3

foodsoln.inatesttube

 addabout2dropsof

benedict’ssolution

 heatgentlyforfew

minutes

NB:themouthofthetest-tube

mustbepointedawayfrom

peopleasthesoln.tendtobump

outofthetube

 Ayellowor

orangeor

brickred

color

 presenceof

reducing

sugar

 bluecolor  absenceof

reducing

sugar

 placeabout3 ofthecm3

foodsoln.inatesttube

 Addabout2 ofcm3

Fehling’sAsoln.followed

bythesameFehling’sB

soln.

 heatgentlyforfew

 Ayellowor

orangeor

brickred

color

 presenceof

reducing

sugar



minutes

5.Non

redu

cing

suga

r(su

cros

e)

 placeabout3 ofthecm3

foodsoln.inatesttube

 addfewdropsof

hydrochloricacid

 boilthesoln.forfew

minutes

 addverysmallamountof

sodiumcarbonateinto

thetesttubeuntilthe

effervescencestops

 proceedasinsteps2and

3above

 

6.vita

mins

C

 place2 ofthedyecm3

Pheno-indo-2:6-

dichlorophenolinatest

tube

 Add1%vitaminCsolna

dropatatimefroma

graduatedpipette

 thedye

decolorizes

 presenceof

vitaminC

2.Enzymes



1.anexperimenttoshowthatenzymesaresensitivetoPH(effectofPHonenzymes

activity)

i.actionofsalivaonstarch

A.procedure

1.take2testtubesandlabelthemAandB

2.PutsalivainbothtesttubeAandB

3.Add2dropsofhydrochloricacidintesttubeAandwaitforfewminutetoallowtheHCL

destroyactivesiteofenzymes

4.addstarche.gmaizeflourinbothtesttubesAandBandshakethem

5.leavethemixturetostandforfewminutes

6.addiodinesoln.tobothtesttubesandshakethemwell

7.leavethemixturetostandforfewminutes

B.Results

 resultwouldshowthatiodinewillturnblueblackintesttubeAwhile

brownintesttubeB

C.Conclusion

 theenzymesissensitivetoPHasitwasunabletodigeststarchin

testtubeAwheretheconditionwasacidic

ii.actionofpepsinonegg-whiteprotein

A.procedure

 acloudysuspensionofegg-whiteispreparedbystirringthewhiteofoneegginto500

0ftapwatercm3

 heatittoaboilingpointandfilteringitthroughglasswooltoremovethelarger

particles



 label4testtubesA,B,CandD

 place2 ofegg-whitesuspensionineachofthemcm3

3dropsofHCL 3dropsofHCL 3dropsofHCL

A B C D

1 pepsin 1 pepsin 1 boiledpepsincm3 cm3 cm3

2 egg-white 2 egg-whitecm3 cm3

 thenaddpepsinsoln.andHCLtothetesttubes

 placeall4tubesinabeakerofwarmwaterat for10-15minutesc350

B.results

 thecontentoftubeCgoclear

 therestremaincloudy

C.conclusion

 thechangefromacloudysuspensiontoaclearsoln.showsthatthe

solidparticlesofeggproteinhavebeendigestedtosolubleproduct

 thefailureofother3tubestogiveclearsolutionshowthat:

 inApepsinwilonlyworkinacidicsoln.

 inBitisthepepsinnottheHCLwhichdoesthedigestion

 inDpepsinisanenzyme,becauseitsactivityisdestroyedby

boiling



iii.AnexperimenttofindtheoptimalPHofanEnzyme

A.procedure

 mixpepsinandeggwhite

 pourtheminsixtubeseachplacedatdifferentPHfrom1to6

 setthetesttubein water370

B.results

 thetesttubewithclearestmixtureistheoptimumPH

C.conclusion

 sinceenzymeworkbestatoptimumPH,therefore,thetubewithclearest

mxtutreindicatetheoptimalPHasenzymehasworkedeffciently



2.anexperimenttoshowtheeffectoftemperatureonenzymeactivity

A.procedure

i.place2 ofstarchsoln.inthreetesttubeslabeledA,BandCcm3

ii.toeachtesttubeadd1 ofsaliva(salivaamylase)cm3

iii.immersetesttubeAintoabeakercontainingcoldwaterwiththeblocks,using

thermometer putthetemperatureat c00

iv.putthesecondtesttubeinwaterbathmaintainedat c370

v.boilthecontentofthe3rdtesttube

vi.testthecontentsof3testtubesbyusingiodinesolution

B.results

 theresultswouldshowthatintesttubeA-iodineturnsblueblack,theenzymesare

inactiveandunabletodigeststarch

 intesttubeB-iodinesolutionwillturnbrownenzymeshavedigestedthe

starch,enzymesworkbestatatemperatureof37degrees

 intesttubeC-iodineturnsblueblack,theenzymeswereunabletodigeststarch,

sinceboilingdenaturedthem

C.conclusion

 theresultsshowthatenzymesactivityisaffectedbytemperaturewith37degreesas

itsbesttemperature

3.experimentofenzymeongerminatingbeanseed

A.Procedure

1.crushthegerminatingbeanseedinamortar

2.addwatertoobtain(enzyme)extract

3.putstarchsoln.intesttubeAandB



4.inatesttubeAaddextract,butleavetesttubeBinintact

5.leavebothtesttubetostandforsometime

6.lateradddropsofiodinesoln.tobothtesttubesandobservecolorchange

B.results

 intesttubeA-therewillbebrowncolor.Thisshowthatthere’snostarchpresent

 intesttubeB–youwillobserveblueblackcolor.Thischangeindicatepresenceof

starch

C.conclusion

 theseresultleadtoaconclusionthatthegerminatingbeanseedscontainanenzyme

whichdigeststarch

3.experimentonthepermeabilityoftheviskingtubing

A.procedure

1.tieoneendoftheviskingtubingwithathread

2.pouramixtureofstarchsoln.andglucosesoln.inaviskingtubing

3.tietheotherendwiththethread

4.clearasmuchaspossibletheoutsideoffilledviskeingtubingwithdistilledwaterto

removeanytracesofthestarchandglucose

5.pourdistilledinabeaker

6.testthedistilledwaterforstarchandglucosetomakesurethatthereisnostarchand

glucoseinthedistilledwaterinthebeakeratthebeginningoftheexperiment

7.immersetheviskingtubinginthedistilledwaterinthebeaker

8.leavetheapparatusfor20minutesat c37o

9.after20minutes,testthedistilledwaterforstarchandglucose

B.results

 thereisglucoseinthedistilledwaterafter20minutes-aresmallenoughtopass



acrossthewalloftheviskingtubing

 thereisnostarchinthedistilledwaterafter20minutes-arelargetopass

C.conclusion

 thisshowsthatthewalloftheviskingtubingissemi-permeable(selective)sinceit

allowssmallmoleculesofglucosetopassacrossitbutdoesnotallowlarge

moleculesofstarchtopassacrossit

NB:

o material o representation

o viskingtubing o smallintestine

o water o blood

o starch o largefoodparticles

o glucose o smallfoodparticles

o starchandglucose o digestedfoodparticles

TOPIC3:TRANSPORTANDTROPISMINPLANTS



1.experimentofosmosisinaplantcells

A.procedure

I. cutthreeequalstripesoffreshIrishpotatoeachofmass3gandlength7cm

II. testtheflexibilityofofeachstripbytryingtobendthem

III. collectthreetesttubeandlabelthemA,BandC

IV. leavethestripsinthetesttubes

V. intesttubeAairpresent

VI. intesttubeBpour30 of sugarsoln.cm3 30%

VII. intesttubeCpour30 ofdistilledwater.thewholesetupshouldlooklikecm3

this

A B C

air

30 of sugarsoln 30 ofdistilledwatercm3 30% cm3

VIII. leavetheapparatusfor20minutes

IX. After20minutestesttheflexibilityofthestrip

B.Results

 Awillbestiff/rigid/tough/lessflexible

 Bmoreflexibleandeasiertobend



 Cverystiff/verytough

C.conclusion/interpretation/explanation

 Awillremainthesame

 Blooseswaterbyosmosistothesugarsoln.becauseitislessconcentrated

thansugarsoln.

 Cthestriphasabsorbedwaterbyosmosisfromthedistilledwater

NB.nowfindthemassofeachstripbyreweighingitonatriplebeambalance

2.WHATHAPPENSWHENWATERANDSUGARSOLUTIONARESEPERATEDBYA

PAWPAWPETIOLE

A.materials

:Glasstube sugarsoln.,afewpawpawleaves,beaker,dropperwithlongfine10%

end,sharpknife,clampstand.

B.procedure

(i)Collectseveralleavesbycuttingatthesemi-petiolejunction.makesurethat

thepetioleremainatitsbase.theclosedpetiolebasewillactasasemi-

permeable



(ii)cutoffthetoppartofthepetioleatleast5cmabovetheendofthepetiole

groove

(iii)addalittlewaterinsidethehollowandleavethepetioleinabeakerofwater

whenbeingtransportedtolaboratory

(iv)Selectapawpawpetioleofrightdiameter,shakewateroutandfillitwith10%

sugarsolutionusingthedropper.makesurethatnoairbubblesaretrapped

inthehollow

(v)standthepetioleinabeakerofwaterusingtheclampstandandmarkthe

initiallevelofsolutioninthetube

C.results

 waterwillmovefrom thebeakertothepetiole

D.conclusion

 watercrossesasemi-permeablemembranetoanareaofhighersolutesoln.

byosmosis



3.DEMONSTRATIONOFTHEMOVEMENTOFTHEAMMONIAGAS

A.materials

 aglasstube2.5cmdiameterx60cmlongwitharubber,stopperateachend

 a1x50cmstripofblottingpaper

 Phenolphthaleinsoln.

 cottonwoolandpith

 ammoniasoln.

B.procedure

a.thewholesetupshouldbeasbelow:

rubberstopper

glasstube

rubberstopper

cottonwoolsoakedin stripofblottingpaperpreviously

ammoniasoln. dippedinPhenolphthaleinsoln.

b.diptheblottingpaperintoPhenolphthaleinsoln.andinserttheglasstubeinto

it.

c.plugoneendofthetubewitharubberstopper.plugtheotherendwitha

stoppertowhichisattachedtoasmallballofcottonwoolsoakedin

ammoniasoln.andheldinaplacewithapin

C.results







 themovementofvapourisindicatedbytheprogressivereddeningofthe

paperstrip

D.conclusion

 thismovementofammoniavaporiscalleddiffusion

4.DIFFUSSIONOFPOTASSIUMPERMANGNET

A.materials;

o abeaker

o potassiumpermanganate

o spatula

B.procedure

i. fillthebeakerwiththewater

ii. addcrystalofpotassiumpermanganateusingthespatula

iii. observewhatwillhappentothecolorofwater



C.results

 initiallythepotassiumandpermanganateionswillbemovingawayfromthe

crystalintothesurroundingwaterandeventuallythewaterbecomesa

uniformpinkcolor.thustheconcentrationofpotassiumpermanganateinthe

surroundingwaterincreases.Moleculesaremovinginallthedirectionatall

thetime.thismovementgoesonuntilthecrystalshasalldissolvedand

thereisuniformdistributionofpotassiumandpermanganateionsthroughout

thebeaker

5.measuringtheuptakeofwaterbyaplantbymeansofphotometer

A.procedure

a)putaplantshootandcutitthroughunderwater-toavoidairbubbles

b)attachthecutendoftheshootintothephotometer,fitexactlyintotherubber

tubingwithnoairgaps

c)filltheapparatuswithwater,byopeningtheclip

d)closetheclipagainandleavetheapparatusinalightairyplace.

B.Results

 Astheplanttranspires,thewateritlosesisreplacedbywatertakenupfrom

thesteminturnitdrawwaterfromphotometertube

 recordthepositionofthewatermeniscusevery2minutesusingthescale

 whenthemeniscusreachestheendofthescalerefilltheapparatuswith

waterfromthereservoir

C.conclusion

 asthewaterevaporatefromtheleavesmorewaterisdrawnfromthestemin

turnitdrawwaterfromthephotometertube

NB.therateofwatercanbecalculatedasfollows

Rateofwateruptake=distancemovedbythebubbles

Timetakeninminutes

NB.youcanrepeattheexperimentbutwiththeapparatusindifferentsituationse.gwindy,still



air,hotsunorcoolair,blowingitwithfan,puttingitinacupboard

6.MEASURINGTHEUPTAKEOFWATERBYAPLANTTHROUGHROOTHAIRS

A.Procedure

1)obtainabeanplantandwashitsrootscarefully

2)standitinameasuringcylinder

3)pourwaterintothemeasuringcylinderuptothetopmark

4)carefullypouralittleoilintothemeasuringcylindersothatitformsathinlayer

overthesurfaceofthewater.Thiswillpreventevaporationofwaterfromthe

measuringcylinder

5)weighthewholesetupinatriplebeambalanceandrecordthemass

6)leavetheapparatusintheopeninthelaboratoryfor24hrs

7)after24hrsreweighandrecordthemass

8)readoffthelevelofwaterinthemeasuringcylinder

B.results

 reducedmass



 lowerlevelofwaterinthemeasuringcylinder

C.conclusion

 lowerlevelofwatershowsitsuptakethroughroothairshencereducedmass

7.EVIDENCEOFFOODTRANSPORTTHROUGHPHLOEM

A.ringing/girdlingexperiment

 procedure

i. thephloeminawoodystemarejustunderneaththebark

ii. ifaringofbarkistakenoffthestem,thephloemtubeisalsoremoved

too,leavingthexylemvesselbehind

iii. inthissituationthe,foodsubstancecannotgetdownthestembelowthe

ring

 results

 foodsubstanceaccumulateabovering

 bulgeabovetheringbecauseextragrowthoccursinit

 rootdies

 conclusion

 theresultshowsthatfoodtransportthroughphloemastheringingof

barkindicatethatthereisnopassageoftotherootshencetheydie

B.useofaphids



 procedure

i. aphidssuchasgreenfly,feedonplantjuices,theyhavespecialmouth

partscalledstylets,theypushtheirstyletsintothephloemtubesofa

plantandsuckupthesapfromthem

ii. afeedingaphidcanbeanathetisedanditsstyletscutoff

iii. phloemsapkeepflowingoutofthephloemtubesthroughthestylets

iv. thesapcanbeanalysed

 results

 thesapcanbefoundtocontainsugarandmanyotherorganicmaterial

 conclusion

 thereisfoodpassinginthephloemtube

8.HOWISSHOOTGROWTHAFFECTEDBYRING-BARKINGTHESTEM

A.Procedure

i. notreatment(control)

ii. barkremovedfor1cminthe internodefromtheshootapex(ringed)5th

iii. leavesremovedfromnodesabovethe internode(defoliated)5th

iv. barkremovedinthe internode(ringedanddefoliated)5th

v. thewholesetupshouldlookasbelow:

A.control

B.ringed C.Defoliated D.ringedanddefoliated



B.results

 A-morefoodwillbeproduced;

 effect:increasedgrowthrateontheshoot

 B-therootswillnotgetenoughfood;thiswillaffecttheabsorptionof

waterandmineralsaltsnegativelyaffectingfoodproduction;

 effect:therewillbelowgrowthrateontheshoot

 C-lessfoodwillbeproduced;

 effect:slowgrowth

 D-foodproductionwillbelow;therootswillgetverysmallamountof

food

 leastgrowthrate

C.conclusion

 theresultsshowthatringbarkingaffectshootgrowthasfood

productiongetnegativelyaffectedasaresultsoflessabsorptionof

waterbytheroots

d



9.DESIGNANEXPERMENTTOSHOWTHATRADICLES(ROOTS)HAVEPOSITIVE

HYDROTROPISM

A.Procedure

i. takeatroughandfillitwithasoil

ii. plantmaizeorbeanseedaroundtheedgesofthetrough

iii. watertheseedregularlyuntiltheygerminate

iv. atthecenterofthetroughinsertatinwhichhasaholesatitsbase

v. startwateringtheseedlingbyputtingthewaterinthetinonlyfor5days

vi. after5daysobservebyuprootingtheseedlingcarefully

B.Result

 youwillseethatalltherootswerebendingtowardsthecenterwherethere

washighconcentrationofwater

C.conclusion

 thereforetheresultsshowsthatplantrootsgrowtowardtheregionofhigh

waterconcentration,whichisapositivegeotropism

10.EXPERMENTONWHICHPARTOFTHEPLANTRESPONDTOLIGHT

A.procedure

i. obtainadishcontaining3newlygerminatedseedlingse.gmaize.theshoot

shouldbeatleast10mmlong.puttheseedlinginthecardboard

ii. coverthetipofoneoftheseedlingwithaluminumfoilofanyopaque

material.coverthemiddleofthesecondseedlingwithaluminumfoil.leave

thethirdseedlinguntampered

iii. lightthedishfromonesideandleavetheapparatusforseveraldays.the

wholesetupshouldlookasfollows:



light

cardboard

aluminumfoil

iv. after leavingtheapparatusforseveraldaysmakestateyourobservation

onthe3seedling

B.results

 afterleavingtheapparatusforseveraldaystheapparatuswilllookasshown

bellow

light

C.Conclusion

 itistheshootthatrespondtolight



11.experimentontheeffectsoflightonthegrowingshoot

A.procedure

I. select2pottedplantsofbeansofsimilarsizeandwaterthemboth

II. placeoneofthemunderacardboardboxwithawindowcutononeside

sothatlightreachestheshootfromonedirectiononlyasfollows:

light

A.

III. placethotherseedlinginanidenticalsituationbutthistimeonaclinostatas

shownbelow:

light

B.



IV. leavethe2apparatusfor2days.aftertisperiodcomparethe2seedlings

fromtheboxesandcomparetheirappearance

B.results

 inAtherewillbeunequaldistributionofauxins

light

 inB.therewillbeuniformdistributionofauxins

light



C.conclusion

 theresultsshowsthatwhenthereisuniformdistributionoflightonshoot

thereisuniformdistributionofauxinsandhenceuniformverticalgrowth.

thereforetheshootontheclinostatgrowuniformlyandvertically.therotating

clinostatexposestheshoottolightequallysothatthereisuniform

distributionofauxins.

 whileonesidedilluminationresultsinunequaldistributionofauxins.the

lightcausestheauxinstodiffusefromtheilluminatedsidetothedarksideof

theshootthusincreasingauxinsconcentrationonthedarkside.asaresult

thedarksideofthwshootgrowsfasterthantheilluminatedsideandsothe

shootbendtowardstheillumnated

12.EXPERIMENTONPLANTRESPONSETOGRAVITY

A.Procedure

a.obtain4beanseedlingswhoseradiclesarejustvisible

b.withpinsattachthem toasheetofacorkinvariouspositionsasfollows;

A B C D

c.putthecorkinasmallaquariumtankwithalittlewateratthebottomandputa

sheetofatthetop

d.coverthetankwithacardboardboxsoastoputtheseedlingonthedark



e.afterabouttheseedlingobservetheseedlingsandsketchtheirappearance

B.Results

 therootswillgrowdownwards

D.conclusion

 theresultsshowthattherootsisrespondingtostimulusofgravity



13.GEOTROPISMINROOTS(EFFECTSOFGRAVITYONTHEROOTS)

A.procedure

a.obtain2newlygerminatedseedlingswhoseradiclesareeachabout10mm

long

b.pinoneoftheseedlingstoacorkonaclinostatasfollows

clinostat

cork

c.pintheotherseedlingtoapinofcorkinabeakerasfollows

cork

clamp

d.putsomemoistcottonwoolintheclinostatchambersoastokeepthe

seedlingmoist



e.covertheclinostatandthebeakerwiththecardboardboxesandleavethe

clinostatrunningforseveraldays

B.RESULTS

 theonesontheclinostatwillhaveshownsimplygrowingstraight

outwardswhiletheoneswithoutclinostatthetipsoftherootswillhave

growndownward,towardthedirectionfromwhichgravitywasactingon

them

14.EXPERIMENTTOFINDTHEREGIONTHATRESPONDTOSTIMULUSOFGRAVITYIN

BEANSEEDLINGS



TOPIC4:HUMANCIRCULATORYSYSTEM

 EPERMENTTOFINDOUTTHEEFFECTOFPHYSICALACTIVITYONPULSE

RATE

A.material

 stopwatch

 student

B.Procedure

a.inpairs,placeyourfingeronyourpartner’swrist

b.countthenumberofbeatsyoufeelIaminuteandrecordinthetable

below

activity Pulserate(beats/minutes)

standing

walking

running

c.askyourpartnertowalkaroundtheschoolblock;takethepulseand

record



d.askyourpartnertorunandrecordthepulserate

C.Results

 instanding;lowestpulserate

 inwalking;pulseratestartincreasing

 inrunning,thepulserateishighest

D.Conclusion

 theresultsshowthatasthephysicalactivityincreases,thepulse

ratealsoincreases.

TOPIC4:RESPIRATORYSYSTEM

 INVESTIGATINGTHEEFFECTSOFEXERCISEONBREATHING

A.materials

 stopwatch

 student

 graphpaper

B.procedure

a.countthenumberofbreathsperminuteofaofbelowstudentatrest

andrecordtheresultsbelow

activity Breaths/minute

Atrest

Afterexercise

b.askyourfellowstudenttojumpupanddownandfindhisbreathing

ratesoonaftertheoneminuteexerciseandrecord

c.accountforanydifferencesinthethreerates

C.results

 itwillbeshownthatafterexercisethenumberofbreathingratewill



0020increase

D.conclusion

 theresultsshowthatbreathingrateincreaseswithexercise

d

TOPIC5:LOCOMOTION

1.COMPOSITIONOFBONES

A.Procedure

a)takesmallpiecesoffreshbonesandweighthemonatriplebeam balance

b)placethemintesttubeandcoverthemwithHCL

c)fixadeliverytubefromthistesttubetoanothertesttubecontaininglimewater

asshownbelow.

d)leavetheapparatusinasafeplaceforabouttwodays

e)aftertwodaysobserveandrecordanycolorchangeinthelimewater

f) rinsethebonesinwaterandtrytobendthem

g)drytheboneinthesunandthenreweighthemandfillallyourresultsinthe

tablebelow

treatment results

Initialmassofbones g

Finalmassofbonesaftersoakingin

HCL

g

Differencebtnthe2masses g

Flexibilityofbonesbeforesoakingin

HCL

Flexibilityofbonesbeforesoakingin



HCL

B.expectedresults

 after2daysthelimewaterturnsmilky.thismeansthemixtureofthe

HCLandbonesinthetesttubesproducescarbondioxide

 themassofthebonesdecreases.thismeanspartofthebones

dissolvesintheHCL

 thebonesarehardbeforesoakingintheHCL..butaftersoakingin

theacidfor2days,theybecomerubbery.thushardinorganic

componentdissolvesintheHCL

C.conclusion

 therefore,whentheinorganiccomponentisremovedfromthebone,

thebonebecomesrubbery.ifthesoftproteincomponentisremoved

theboneleavingthehardcomponentbehind,thebonebecomebrittle

andhard

TOPIC:6COORDINATION

1.kneeJerk

A.material

 aruler

 partner

B.procedure

(i)askyourpartnertositrelaxedonachairwithonelegcrossedovertheother

attheknee

(ii)witharuler,givehimasharpbutgentletaponthekneejustbelowtheknee

cap



2.Toseeifdogscouldbeinducedtoproducesalivaintheabsencefood

A.material

 dog

 food

 bell

B.Procedure

(i)theoriginalstimulus(food)ispresented,therelatedresponse(productionof

saliva)ismade

(ii)thesubstitutestimulus(thesoundofabell)ispresentedtogethertogether

withtheoriginalstimulus(food),thesameresponseisasbeforeismade

(iii)thesubstitutestimulusisnowpresentedalone,thesameresponseasbefore

isstillmade

3.experimenttofindtheeffectofpracticeonhittingthetarget



4.EXPERIMENTTOFINDTHEEFFECTOFTIMEOFBDAYONMEMORISINGALISTOF

THEWORDS

TOPIC7:EXCRETION

 INVESTIGATINGDIALYSIS

A.procedure

1.warmabeakerfullofwatertoapproximately C370

2.tieatightknotatoneendofalengthofdialysis(visking)tubing.

useasyringetofillthetubingwithamixtureofstarchandglucose

soln.closetheotherrendofthetubingwithapaperclip

3.rinsetheoutsideofthedialysistubingwithtapwaatertoremoveall

tracesofstarchandglucose.

4.placethetubinginalargetesttubeofwarmwaterasshown

below:

C370

viskingtubing

starchandglucosesoln.



warmwater

5.withdrawsomeofthewaterincontactwiththewiththetubing.

6.testtiswaterforstarchandglucose

7.after20minuteswithdrawsomemorewaterincontactwithtubing

andtestitforstarchandglucose

B.results

 thetestshowsblueblackcolorbecausethetubingisselective

permeable

NB;

Material Representation

Dialysistubing Thetubinginakidneyusedtopurifyblood

Glucose/starchsoln.

Whichpartofthedoesthetubingrepresent

T0PIC8:ECOSYSTEM



1.ECOLOGICALMETHODOFSTUDYINGECOSYSTEM

1)MARK,RELEASEANDRECAPTUREMETHOD

 material

 ink

 sweepingnet

 procedure

a)selectahabitat

b)catchtheorganismusingasweepinganet

c)capturethemandmarkthemusingink

d)releasethemarkedorganism,letthemmixwiththeothers

e)catchtheorganismsagain,bothmarkedandunmarked,countthem

f) thencalculatethepopulationestimatebyusingtheformulabelow;

population=#oforg.in catchx#in catchbothmarkedand1st 2nd

unmarked

#ofmarkedorganismsrecaptured



2)QUADRANTMETHOD

 Procedure

a.selectanareainwhichtheorganismisfound

b.estimatethesizeofthefieldinsquaremeters

c.throwthequadrantrandomly,countandrecordthenumberoftheorg.

foundperquadrantagainstthenumberofthrowsasbelow

Quadrantthrows No.oforg./plant

1 20

2 50

3 100

d.throwthequadrantseveraltimes

e.calculatethenumberoforg.ineachquadrantasbelow;

average=20+50+100

3

f. thenyoucalculatethepopulationestimatebyusingtheformulabelow;

Estimatedplantpopln.=average#0fplantxtotalareaofthefield

Inaquadrant

Areaofthequadrant




