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PHYSICSPAPER232/1

QUESTIONS

1.Nametheinstrumentthatwouldbemostsuitableformeasuringthethickestofone

sheetofthisquestionpaper.

(1mk)

Figure1showsaworkerreadytoliftaloadwheelbarrow

Usethefiguretoanswerquestions2and3

2.Indicateandlabelonthediagram threeforcesactingonthewheelbarrowwhen

thepersonisjustabouttoliftthehandlebars

(2mks)

3.Supposethehandlebarsofthewheelbarrowinquestion2wereextended,which

force(s)wouldchangeandhow? (2mks)

Figure2showsaliquidbeingsiphonedfrom onebeakertoanother.Referto

thisdiagram whereansweringquestions4,5and6

u-tube
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4.Indicateonthediagram thedirectionofflowoftheliquid

(1mk)

5.ShowthattheforcedrivingtheliquidthroughtheU–tubeisproportional

totheheight,h

(3mks)

6.Statewhatwouldhappentotheflowifthesystem infigure2wereputinvacuum

(1mk)

7.Statetheassumptionmadewhencalculatingthesizeofamoleculeinthethin

oilfilm experiment (1mk)

8.Onepropertyofaliquidthatisconsideredwhileconstructionaliquid–in

–glassthermometeristhattheliquidexpandsmorethantheglassforthe

sametemperaturechange.Stateanyothertwopropertiesoftheliquidsthat

areconsidered

(2mks)

9.Whatpropertyoflightissuggestedbytheformationofshadows?

(1mk)

10.Inthesetupshowninfigure3,waternearthetopoftheboilingtubeboils

whileatthebottom itremainscold.

Giveareasonfortheobservation (1mk)

11.Youareprovidedwithachargedelectroscope,aninsulatorandaconductor.

Describehowyouwouldusetheseapparatustodistinguishintheinsulator

from theconductor (2mks)

Fig2

Boilingtube

Flame

Water

Cold
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12.Statetwoadvantagesofanalkalinebatteryoveraleadacidbattery

(2mks)

13.Thediagram infigure4showstwoglasstubesofdifferentdiametersdipped

inwater

Explainwhyh2isgreaterthanh1 (3mks)

14.Theforceonaconductorcarryingacurrentinamagneticfieldcanbevaried

bychanging,amongothers,themagnitudeofthecurrentandthemagnetic

fieldstrength.Nametwootherfactorsthatcanbechangedtovarytheforce.

(2mks)

15.Giveareasonwhyattractioninmagnesium isnotregardedasareliablemethod

oftestingforpolarity.

(1mk)

16.Statetwowaysbywhichthefrequencyofanoteproducedbyagivenguitar

wiremaybeincreased

17.Thediagram infigure5showsabeam negligibleweightbalancedbyconstant

forcesPandQ.

Derivetherelationshipbetweenxandy (2mks)

18.Lighttravelsthroughglassofrefractiveindex1.5withaspeedv.Calculatethe

Pivot

Fig5
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valueofv(speedoflightinair=3.0x108m/s)

(3mks)

19.Inanexperimentusingarippletankthefrequency,f,oftheelectricpulse

generatorwasreducedtoonethirdofitsvalue.Howdoesthenewwavelength

comparewiththeinitialwavelength?Explainyouranswer.

(3mks)

20.Arayoflightincidentonthesurfaceofaglassprism isobservedtobehaveas

representedinthediagram infigure6

Explainthisobservation (3mks)

21.StateNewton’sfirstlawofmotion

(1mk)

22.Distinguishbetweenheatcapacityandspecificheatcapacityofabody

(1mk)

23.Figure7representsatubethroughwhichaliquidisflowingintheflowing

inthediagram shownbythearrow

Showonthediagram therelativepositionsofthelevelsoftheliquidinsection

markedx,yandz

24.Figure8representstwoparallelplatesofacapacitorseparatedbyadistanced.

EachplatehasanareaofAsquareunits

Coloursof
thespectrum

Fig6
prism
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Suggesttwoadjustmentsthatcanbemadesoastoreducetheeffective

capacitance

25.Namethepropertyoflightthatshowsthatitisatransversewave

26.Thetablebelowshowsthetypeofradiation,detectionmethodsandusesof

electromagneticradiations.Completethetable.

Typeof

radiation

Detector Uses

Ultraviolet Photographicpaperfluorescence

material

----------------------

--------------------- Phototransistorblackened

thermometer

Warmth

sensation

Radiowaves ------------------------------ Communication

27.Anelectroninanexcitedatom fallsfrom energylevelsE2toenergylevelE1.

Writeanequationrelatingtheenergychangetothefrequencyf,oftheradiation

emitted.Explainwhynewsymbolsused. (2mks)

28.NamethemetalusedtoshieldsX–raysoperatorsfrom theradiation.Give

areasonwhyitisused. (2mks)

Inanexperimentonphoto-electricityusingmetalX,thegraphshowninfigure9

wasobtained.Usethegraphtoanswerquestions29and30.

Fig8
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29.Determinetheminimum frequencyf0belowwhichnophotoelectricemission

occurs (2mks)

30.Sketchonthesameaxes,agraphforametal,Yhoseworkfunctionishigher

thanmetalX (1mk)

31.Stateacharacteristicofsound,whichisdeterminedbyovertone

(1mk)

32.Aradioactivecarbon14decaytoNitrogenbybetaemissionasbelow

14 x 0

C N + e

6 7 y

Determinethevaluesofxandyintheequation (2mks)

33.Whatismeantbythecentreofgravityofabody?

(1mk)

34.Statetwovariablesthatmustbecontrolledinanexperimentforcomparing

thethermalconductivitiesofdifferentmetalrodsofthesamediameter

(2mks)

35.Figure10representasignalbeingfedintoademodulatorofaradioreceiver.

Sketchinthespaceprovided,theoutputsignal (1mk)
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36.Explainwiththeaidofalabeledraydiagram thewidefieldofviewofa

convexmirror

(2mks)



9
Formarkingschemes,call/Whatsapp-0746721892

K.C.S.E1996
PHYSICSPAPER232/1

QUESTIONS

1.

Themicrometerscrewgaugerepresentedbyfigure1hasthimblescaleof50

divisions

Whatisthereadingshown (1mk)

2. Whatmeasurablequalityisassociatedwithcolorsoflight? (1mk)

3. Statetwofactorsthatshouldbecontrolledinmanufacturingacylindricalcontainer

of uniform thickness,whichshouldnormallybeinastandingposition?

4.

Figure2showsaUtubecontainingtwoliquidsL1andL2ofdensities0.8gcm-3

and1.8cm-3respectivelyinequilibrium.Giventhath2=8cm determinethe

valueofh1 (3mks)

5. Asmallnailmaypierceaninflatedcartyreandremaintherewithoutpressure

reductioninthetyre.Explainthisobservation (2mks)

6. Giveareasonwhyaconcretebeam reinforcedwithsteeldoesnotcrackwhen

subjectedtochangesintemperature

(2mks)

7. Giveareasonwhyheattransferbyradiationisfasterthanheattransferby

conduction
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(1mk)

8. Averticalobjectplacedonabenchisobservedtohavethreeshadowsofdifferent

sharpness,indifferentdirections.Explainthisobservation

(3mks)

9. Statethelawofelectrostaticcharges

(1mk)

10. Thepitchofthenoteproducedbyawiredependsonthetensioninthewire.

Statetheotherfactorthateffectsthepitch

(1mk)

11.Nametwoforcesthatdeterminetheshapeofliquiddroponthesolidsurface.

(2mks)

12.

Thermistor,TH,isconnectedinparallelwithabulbasshowninfigure3.The

bulbislit.Whenthethermistorissteadilyheatedthebrightnessofthebulb

reduces.Explainthisobservation (3mks)

13.

Figure4showstowparallelcurrentconductorsAandBplacedclosetoeach

other.Thedirectionofthecurrentisintotheplaneofthepaper.

Onthesamefigure;

(i) Sketchthemagneticfieldpattern

(1mk)
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(ii) IndicatetheforceFduetothecurrentoneachconductor (1mk)

Figure5showsawheelW pivotedatitscentre,Oandheldstationarybyastringand

aspring.ThetensioninthestringsisTandtheforceonthespringsisF.

Usethisinformationtoanswer14and15

14. StatehowthemagnitudesofTandFcompare.Givereasonsforyouranswer

(3mks)

15. Statewhatwouldhappentothewheelifthestringsnapped

(1mk)

16. Sketchinthespaceprovidedbelow,alabeleddiagram toshowhowan

arrangementofasinglepulleymaybeusedtoprovideamechanical

advantageof2

(2mks)

17. Circularwaterwavesgeneratedbyapointsourcesatthecentre.Oofthe

pondareobservedtohavethepatternshowninfigure6
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Explainthepattern (2mks)

18. Whatcharacteristicsofsoundisappliedinturningpianos?

(1mk)

19. Inlargecurrentcircuitslargeresistorsinparallelarepreferredtolowresistors

inseriesexplain (2mks)

20. Agirlheats5kgofwatertotemperatureof800C.Whensheaddsm kgof

waterat150Cthemixtureattainstemperatureof400C.Determinethevalue

ofm.(ignoreheatchangesduetothecontainer)

(3mks)

21. EqualmassesofwaterandparaffinwithspecificheatcapacitiesCW andCP

respectivelyareheatedusingidenticalsourcesofheat,forthesamelengthof

time.ThefinaltemperatureθPofparaffinwasfoundtobegreaterthanfinal

temperaturethanofwater,ShowthatCW isgreaterthanCP.

22. Aladyholdsalargeconcaveoffacallength1m,80cm from herface,statetwo

characteristicsofherimageinthemirror

(2mks)

23. Asmallobjectliesatthebottom ofawaterpondatadepthof1.2m.Giventhat

therefractiveindexofwateris1.3,determinetheapparentdeptoftheobject.

(Giveyouranswersto1decimalplace)

24. Statehowthepressureinamovingfluidvarieswiththespeedofthefluid

(1mk)

25. Insomepetrolengineswheresparkplugsareused,acapacitorisconnected

tothedistributor.Suggestthefunctionofthecapacitor.

(1mk)

26. Ahouseinwhichascylindercontainingcookinggasiskeptunfortunately

catchesfire.Thecylinderexplodes.Giveanexplanationfortheexposition

(2mks)

27. ExplainhowapieceofaPolaroidreducesthesun’sglare

(1mk)

28. AnobserverAisinamovingvehiclewithasirenonwhileanobserverBis

stationaryonthesideoftheroad.Statethedifferencebetweenthesound
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heardbyAandBasthevehicleapproachesBatahighconstantspeed

(2mks)

29. Asolidcopperspherewillsinkinwaterwhileahollowcoppersphereofthe

samemassmanyfloat.Explainthisobservation

(2mks)

30. Themomentoftheweightofverticaldoordoesnotsignificantlyaffectthe

momentoftheforcerequiredtoopenthedoor.Giveareasonforthis

(1mk)

31. Whatcauseselectromagneticdampinginamovingcoilgalvanometer

(1mk)

32. ThecontrolgridsinacathodeRayOscilloscope(CRO)isusedtocontrol

thebrightnessofthebeam onthescreen.Howisthisachieved?

(2mks)

33. α-particlesaremoreionizingthan-particles.Giveonereasonforthis

(1mk)

Inthefigure7thecircuitdiagram containsbulbsB,atransistorTanda

resistorR.AdiodeDisconnectedbetweenpointsYandXasshown.In

thesetupbulbBisnotlit.WhentheconnectionsYPandXQaremade,B

lights.Answerquestions34,35and36withreferencetothefigure.

34. Namethetypeoftransistorusedinthecircuit (1mk)

35. Explaintheobservationwhentheconnectionsaremade

(3mks)
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37. IntheBrownianmotionexperiment,smokeparticlesareobservedtomove

randomly.Explainhowthismotioniscaused

(2mks)

38. Figure8showsanobjectOplacedinfrontofaconcavelenswithprincipalfoci

FandFConstructaraydiagram tolocatethepositionoftheimage (3mks)
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K.C.S.E1996
PHYSICSPAPER232/1

QUESTIONS

Answerallthequestionsinthispapermathematicaltablestobeused

Take: Densityofmercury=1.36x104

Speedsound=340ms1

Speedoflight=3.0x108ms-1

g=10ms-2

1. Figure1showsameasuringcylinder,whichcontainswaterinitiallyatlevelA.

Asolidofmass11gisimmersedinthewater,thelevelrisesto

Determinethedensityofthesolid.(Giveyouranswerto1decimalplace)

2. Figure2showsarigidbodyacteduponbyasetofforces.Themagnitudesof

theforcesareasfollow

F1=3N1,F2=6N,F3=3N,F4=4N1,F5=3NandF6=3N

Identifythecoupleamongtheseforces

3. Giveareasonwhytheweightofthebodyvariesfrom placetoplace

Fig1

Fig2
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4. Abutcherhasabeam balanceandmasses0.5kgand2kg.Howwouldhe

measure1.5kgofmeatonthebalanceatonce?

5. Theheightofthemercurycolumninabarometerataplaceis64cm.What

wouldbetheheightofacolumnofparaffininbarometeratthesameplace?

(Densityofparaffin=8.0x102kgm-3)

6. Thenumberofmoleculesin18cm3ofaliquidis6x1023.Assumingthatthe

diameterofthemoleculesisequivalenttothesideofacubehavingthesame

volumeasthemolecule.Determinethediameterofthemolecule.

7. Explainwhyaglasscontainerwiththickwallsismorelikelytocrackthan

onewithathinwallwhenaveryhotliquidispouredintothem.

8. Statethereasonwhywaterspilledonaglasssurfacewetsthesurface

9. Figure3showstwoaluminium containers,AandBplacedonawooded

table.AandBhaveequalvolumesofhotwaterinitiallyatthesametemperature.

10. Figure4showstwopointobjectsA,andB,placedinfrontofamirrorM

Sketcharaydiagram toshowthepositionsoftheirimagesasseenbythe

eye.

11. Figure5showstwochargedidenticalconductionspheresoninsultingstands.

Eachcrossrepresentsacharge.Thespheresarebrieflybroughtintocontact

andthenseparated.

Fig4Eye

Fig5
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Sketchinthespaceprovidedthediagramsofthespheresshowingcharge

distributionafterseparation

12. Nameadeviceusedtoconvertlightenergydirectlyintoelectricalenergy

13. Figure6showsabeam ABsupportedatpointsAandB.AlargeFisapplied

onthebeam asshown.Markonthediagram,thepositionX,whereanotch

islikelytoappear.

14. Distinguishbetweensoftandhardmagneticmaterials

15. Acurrentof0.5Aflowsinacircuit.Determinethequantityofchargethat

crossesapointin4minutes.

16. Figure7showsanincompletecircuitofanelectromagnet.Completethecircuit

betweenXandYdrawingthewindingsonthetwoarmsofthecoresuchthat

AandBarebothNorthpoleswhenswitchSisclosed.Indicatethedirection

ofthecurrentonthewindingsdrawn.

17. Anobserverwatchingafireworksdisplaysseesthelightfrom anexplosionand

hearsthesound2secondslater.Howfarwastheexplosionfrom theobserver?

18. Waterflowsinahorizontalsmoothpipe.Statethechangesthatwouldbe

observedinthenatureoftheflowifthespeedofthewaterissteadily

increasedfrom lowtoahighvalue

Core

Figure7
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19. Atransformerinaweldingmachinesupplies6voltsfrom a240Vmainsupply.

Ifthecurrentusedintheweldingis30A.Determinethecurrentinatthemains.

20. Anobjectdroppedfrom aheighthattainsavelocityof6ms-1justbeforehitting

theground.Findthevalueofh.

21. CalculatethewavelengthoftheKBCFM radiowavetransmittedatafrequency

of95.6MegaHertz.

Usingtheinformationinfigure8answerquestions22and23.

22. Whatisthep.dacrossYZwhentheswitchSisopen?

23. Determinethep.dacrossYZwhentheswitchSisclosed

24. Howmany1000W electricironscouldbesafelyconnectedtoa240Vmain

circuitfittedwith13Afuse?

25. Icechangestowaterat00C.Equalmassesoftheiceandwaterat00Careeach

heatedto10C.Giveareasonwhymoreheatenergyisrequiredtoheatice.

26. Figure9showstwoparallelraysincidentonaconcavemirror.Fisthefocal

pointofthemirror.

Sketchonthesamediagram thepathoftheraysafterstrikingthemirror

Fig.9F
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27. Figure10showstheapparentpositionofaflyinairasseenbyafishinwater

Sketchonthesamediagram raystoshowtheactualpositionofthefly

28. Atrolleyismovingatconstantspeedinafrictioncompensatedtrack.Some

plasticineisdroppedonthetrolleyandsticksonit.Statewithareason

whatisobservedaboutthemotionofthetrolley.

29. Figure11showspartofacircuitcontainingthreecapacitors

WriteanexpressionforCTtheeffectivecapacitancebetweenAandB.

30. Whatisthevalueof-200Contheabsolutetemperaturescale?

31. Figure12showsanexperimentarrangement.S1S2andSarenarrowslit

Statewhatisobservedonthescreenwhenthesourceis?

(a)Monochromatic (b)Whitelight

Air

Water

Fly
(apparentposition)

Fig10.

Fig11
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32. Twoturningforksaresoundedtogether.Whatistheconditionforthebeats

tobeheard?

33. Usingthecomponentssymbolsshowninfigure14,sketchaseriescircuit

diagram foraforwardbiaseddiode.

34. Statehoweddycurrentsarereducedinatransformer

35. Alithium atom has3protonsinitsnucleus.Completethediagram infigure

14bymarkingXintheappropriateshellsshowtheelectrondistribution

whentheatom isnotexcited

Inasamplethereare5.12x1020atomsofkrypton–92initially.Ifthehalfof

krypton;92is3.0sdeterminethenumberofatomsthatwillhavedecayedafter

6s.

Fig13

Shells

Nucleus

Fig14
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K.C.S.E1998
PHYSICSPAPER232/1

QUESTIONS

Accelerationduetogravity,g,=10ms2

1. Figure1showsafencingpostwhoselengthisbeingmeasuredusingastripof

ameasuringtape.

Usethisinformationtoanswerquestions1and2.

1. Statetheaccuracyofthetape:

2. Whatisthelengthofthepost?

3. Aheatingcoilrated1000W takes15minutestoheat20kgofaliquidfrom

26oCof42oC.Determinethespecificheatcapacityoftheliquid.

4. StateoneindustrialuseofX–rays

5. Ametalpinwasobservedtofloatonthesurfaceofpurewater.Howeverthepin

sankwhenafewdropsofsoapsolutionwerecarefullyaddedtothewater.

Explainhisobservation.

6. Figure2drawtoscaleshowsalensL1placed30cm froanobjectO.Theimage

isformedonthescreenS50cm from thelens.

7. Stateoneadvantageoffittingwidetyresonavehiclethatmovesonearthroads.
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8. Theprimarycoilsofatransformerhas2000turnsandcarriesacurrentof3A.

Ifthesecondarycoilisdesignedtocarryacurrentof30A,calculatethemaximum

numberofturnsinthesecondarycoil.

9. Waterofmass3kgatatemperatureof90oCisallowedtocoolfor10minutes.

Statetwofactorsotherthanhumidity,thatdeterminethefinaltemperature.

10. Acarbatteryrequirestoppingupwithdistilledwateroccasionally.Explain

whythisisnecessaryandwhydistilledwaterisused.

11. Theinternalresistanceofthecell,Einfigure3is0.5ohms.

DeterminetheammeterreadingwhentheswitchSisclosed.

12. Theactivityofaradioactivesubstance,initiallyat400countspersecondreduces

to50countspersecondin72minutes.Determinethehalf–lifeofthesubstance.

13. Statethereasonwhyavoltmeterofhighresistanceismoreaccurateinmeasuring

potentialdifferences,thatoneoflowresistance.

14. Explainhowhammeringdemagnetizesamagnet

15. Ahighlynegativelychargedrodisgraduallybroughtclosetothecapofapositively

chargedelectroscope.Itisobservedthattheleafcollapsesinitiallyandthen

diverges.Explaintheobservation.

Fig3
2.0V

2.0Ω

S
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16. Infigure4oneendofametalrodisplacedinsteam andtheotherendinmelting

ice.Thelengthoftherodinbetweeninlagged.

Statetwofactorsthatdeterminetherateatwhichicemelts.

17. Calculatethelengthofawirerequiredtomakearesistorof0.5ohms,ifthe

receptivityofthematerialis4.9x10-7m andthecrosssectionalareais

2.0x10-6-2

18. Statethereasonwhytheamplitudeofasimplependulum decreaseswithtime.

19. Statetwodifferencesbetweenthecathoderaytube(CRT)ofaTVandthe

cathoderayoscilloscope(CRO)

20. Table1carriesinformationonthetypeofradiation,detectoranduseforsome

oftheelectromagneticradiations.Fillintheblanks.

Typeof

radiation

Detector Used

Microwave Microwave

receiver

Visiblelight Seeing/

vision

21. Inthecircuitinfig5whentheswitchSisclosed,thevoltmetershowsareading.

Metal
rod

Lagging

Fig4

Steam

Ice

Cell

S
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Whenthecellterminalsarereversedandtheswitchisclosed,thevoltmeterreading

iszero.Explaintheseobservations.

22. AbodyofmassM isallowedtoslidedownaninclinedplane.Statetwofactors

thataffectitsfinalvelocityatthebottom oftheincline.

23. Cleavageincrystalsispossibleincertaindirectionsonly.Explainthisobservation.

24. Johncarriedauniform postofmass20kghorizontallyonhisshoulderasshownin

fig6.Heplacedthepostonhisshouldersuchthatthecentreofgravityofthepole

is1.0m behindhim.HebalancedthepostbyapplyingadownwardforceFata

point0.5m onthepartofthepostinfrontofhim.

Fig6

DeterminethevalueoftheforceF.

25. Fig7showsagraphofpressureP,againstvolume,V,forafixedmassofgas

atconstanttemperature.

Sketchonthesameaxesagraphforthesamemassofgaswithatemperature

T2lowerthanT1

26. Statetwofactorsthatwouldraisetheboilingpointofwatertoabove100oC

27. Duringtotaleclipseofthesun,bothlightandheatareobservedtodisappear
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simultaneously.Explaintheobservation.

28. Whatdeterminesthequalityofamusicalnote?

29. Fig.8showsacarofmassM movingalongacurvedpartoftheroadwitha

constantspeed.

Fig8

ExplainthefactthatthecarismorelikelytoslideatBthanatAifthespeed

isnotchanged.

30. Fig9showsaBunsenburner.

UseBernoulli’sprincipletoexplainhowairisdrawnintotheburner,when,

thegastapisopened.

31. Fig10showsafirealarm circuit.

Nozzle

Gas

Air

TerminalT

Mercury

Fig9

Fig10
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Explainhowthealarm functions.

32. Fig11showsadoubleslitplacedinfrontofasource,sofwaves,adirectorDis

placedbeyondtheslits,suchthatitspositioncanbeadjustedalongthelineXY.

Statewithareason,whatthedetectorrecordsalongXY.

33. Whatismeantbyvirtualimage?

34. Fig12showsabodyofweight50Nplacedonasurfacewhichisinclinedatan

angleof300tothehorizontal.Thebodyexperiencesamaximum frictional

forceof29Nwiththesurface.

Determinetheforcerequiredtomovethebody,uptheinclinedwithconstantvelocity.

Fig.11P Y

X

O

Fig12
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K.C.S.E1999
PHYSICSPAPER232/1

QUESTIONS

1. Whatisthereadingontheverniercalipersshowninfigure1?

2. Figure2showsforcesf1andF1andF2actingonameterrulesuchthatit

isinequilibrium.

MarkonthefigureathirdforceF3actingontherulesuchthatitisinequilibrium

maintained.

3. Statehowthepositionofthecentreofgravityofabodyinstableequilibrium

changestothatintherestpositionwhenthebodyisslightlytiltedandthen

released.

4. Avacuum pumpwasusedtopumpoutairfrom theglasstubeimmersedinliquids

asshowninfigure3.

Tovaccum
pump

Water

X

Paraffin
Fig3

Fig12F1 F2
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Aftersometimethelevelofparanum rosetopositionA.Mark1,thecorresponding

positionforthewaterlevel.Giveareasonforyouranswer.

5. Fig.4showsacapillarytubeplacedinthoughofmercury.

Giveareasonwhythelevelofmercuryinthecapillarytubeislowerthanin

thebeaker.

6. Figure5showsabimetallicstripatroom temperature.Brassexpandsmore

thaninvarwhenheatedequally.

Sketchthebimetallicstripafterbeingcooledseveraldegreesbelowroom

temperature.

7. Inanexperimenttostudytheatomsofgold,abeam of-particleswasdirected

ontoathinsheetofgold.Thefollowingobservationsweremade:

(i) Majorityoftheparticleswentstraightthroughundeflected

(ii) Afewparticlesdeflectedthroughvaryinganglesupto180.

8. Figure6showsarayoflightincidentonplanemirroratpointO.

Brass

Figure5
Cover

Capillarytube

Beaker

Fig4

500
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Themirrorisrotatedclockwisethroughanangle300aboutanaxisperpendicular

tothepaper.Determinetheanglethroughwhichthereflectedrayrotated.

9. Figure7showsasharppinfixedonacapofleafelectroscope.Theelectroscope

ishighlychargedandthenleftforsometime.

Explainwhytheleafcollapses

10. Determinetheammeterreadingwhenap.dof3.0voltsisappliedacross

Pqinfigure8.

11. Awirefixedatoneendextendsby4mm whenaloadof20Nissuspendedfrom

theotherend.Determinetheloadthatwouldcauseanextensionof1.5mm on

thewire(assumeelasticlimitisnotexceeded)

12. Howcanitbeshownthatthestrengthofamagnetisconcentratedatthepoles?

13. Figure9showsawirecarryingacurrentwhosedirectionisintothepaper.

Thewireisplacedinamagneticfield.

Sharppin

Fig7

Fig.8

Fig.9

N S

P Q
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Indicateonthefigurethedirectionoftheforceactingonthewire.

14. Determinethemomentofthecoupleshowninfigure10.

15. Anindustrialtrolleyofmass20kgcarryingamassof50kgisactedonbya

constant

force.Thetrolleymovesalongahorizontalsmoothsurfacewithanacceleration

of0.5ms-2.Determinetheaccelerationofthetrolleyafterthemassfallsoff.

16. Figure11isagraphwhichshowshowtheverticalheightthroughwhichamachine

raisesamass20kgvarieswithtime.

Determinethepoweroutputofthemachineafter40seconds.

17. Figure12showshowdisplacementvarieswithtimeasawavepassesafixedpoint.

Time(s)

Displaceme
nt(mm)

Fig13

2m

10N

FIG10

10N
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Determinethefrequencyofthewaves.

18 Twotuningforksoffrequencies256Hzand258Hzaresoundedsimultaneously

andthenplacedclosetoeachother,calculatethebeatfrequency.

19. Whenacurrentof2.0flowsinaresistorfor10minutes,15,000joulesofelectrical

energyisdisplaced.Determinethevoltagetheresistor.

20. Asubstanceofmass2kgandspecificheatcapacity400JkgKinitiallyat810Cis

immersedinwaterat200C.Ifthefinaltemperatureis210C.Determinethemass

ofwater.(Thespecificheatcapacityofwateris4200j/kgK).Giveyouranswerto

1decimalplace.

21. Agalvanometerofinternalresistance50givesafull-scaledeflectionwhena

currentof10mApassesthroughit.Determinethevalueoftheresistancerequired

toconvertthegalvanometertoavoltmeterwithfull-scaledeflectionof5volts.

22. Amicroscopeisfocusedonamarkonhorizontalsurface.Arectangularglass

block30mm thickisplaceonthemark.Themicroscopeisthenadjusted

dd10mm upwards;tobringthemarkbacktofocus,determinetherefractive

indexoftheglass.

23. Statetheenergytransformationwhenfastmovingelectronsaresuddenlystopped

byatargetinanX-raytube.

24. Abulletisfiredhorizontallyatatarget.Neglectingairresistancegiveareason

whythehorizontalaccelerationofthebulletiszero.

25. Figure13showsasectionofapipePQ.Aconstantpressuredifference

maintainsastreamlineflowofaliquidinthepipe.

Ifthecross-sectionalareaA1atPislessthanA2atQ,statehowtheliquidvelocity.

Figure13
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V2atQcompareswithvelocityV1atP.

26. Thefigure14isaresistor-capacitorcircuit.Attimet=0,theswitchisclosedatA

forsometime,andthenopened.Theswitchisthem closedatBforsometime.

Ontheaxisprovided,sketchthegraphofvoltageVacrossthecapacitoragainst

time

t(t1andt2representstimesforopeningatAandclosingatBrespectively).

27. Determinethepressurerequiredtocompressagasinacylinderinitiallyat200C

andatapressure1.03x10-5 toone-eightofitsoriginalvolume.

28. Arrangethefollowinginorderofincreasingfrequencies–Gammaradiation,

radiowaves,infrared,andX–rays.

29. AconcreteblockofvolumeVistotallyimmersedinseawaterofdensityp.

Writeanexpressionfortheupthrustontheblock..

30. Itisobservedthatwhenultravioletlightisshoneontoacleanzincplateconnected

tothecapofnegativelychargedleafelectroscope,theleafcollapse.Explainthis

observation.

V

T

FIG14
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31. Figure15showstwomasses0.1kgand0.2kgconnectedbyastringthrougha

holeonasmoothhorizontalsurface.

The0.1kgmassrotatesinahorizontalcircleofradius3cm.Calculatetheangular

velocityofthemasswhenthesystem isinequilibrium.Useaccelerationdueto

gravityg=10ms-2

32. Sketchadiagram toshowthepositionofanobject,whenaconverginglensis

usedasanmagnifyingglass.

33. Figure16showsawireXYatrightanglestoamagneticfield.XYispartofcircuit

containingagalvanometer.

FIG16

Fig150.2
kg

R=3cm

S G
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34. Figure17showstheelectricwiringofanelectricheaterA,B,Carethemainwires.

IdentifyA,B,andC.

35. Aradioactivenuclideofatomicnumberzemitsabetaparticleandgammarays.

Statetheatomicnumberofthenewnuclide.

Heater
losing

Fig17

A
B
C
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K.C.S.E2000
PHYSICSPAPER232/1

QUESTIONS

1. Fig1showspartofameasuringcylindercalibratedincm3containingwaterwhose

levelisindicated.Some3.0cm ofisaddedintothecylinder.Indicateonthe

diagram thenewlevelofwater.

2. Abagofsugarisfoundtohavethesameweightonplanetearthasanidentical

bagofdrysawdustonplanetJupiter.Explainwhythemassesofthetwobags

mustbedifferent.

3. Fig.2showsabeakerplacedonabench.oficeisplacedinthebeakerasshown.

Stateandexplainthechangeinthestabilityofthebeakerwhentheicemelts.

4. Apositivelychargedrodisbroughtnearthecapofaleafelectroscope.Thecap

istheearthedmomentarilybytouchingwiththefinger.Finallytherodis

withdrawn.Theelectroscopeisfoundtobenegativelycharged.Explainhow

thischargeisacquired.

Beaker

Ice

Bench Fig.2

Fig1
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5. Fig.3showsadeviceforclosingasteam outlet.

Theareaofthepositionis4.0x10-4m2andthepressureofthesteam in

theboileris2.0x105Nm3.DeterminetheweightW thatwilljusthold

thebarinthehorizontalpositionshown.

6. Statethereasonwhygasesareeasilycompressiblewhileliquidsaresolids

arenot?

7. Fig.4showsabimetallicthermometer.

Explainhowariseintemperaturecausesthepointertomoveinthedirectionshown.

8. Awoodenbenchandametalbencharebothleftinthesunforalongtime.

Explainwhythemetalbenchfeelshottertotouch.

9. Fig.5showsanobjectOplacedinfrontofaplanemirror.

Pointer

Fixed
end

Fig4.

Planemirror fig.
5

Boiler

W
Pivot

Pisto
Lightbar

Steam from
boiler

Fig3
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Onthesamediagram drawraystolocatethepositionoftheimageI,asseen

from theeyeE.

10. Stateoneadvantageofanalkalineaccumulatoroveralead–acidaccumulator.

11. Thestructureinfig.6isinequilibrium.Identifythestrutsandthetiesinthe

structure.

12. Fig.7showshowmagnetsarestoredinpairswithkeepersattheends

Explainhowthismethodofstoringhelpsinretainingmagnetism longer.

13. Infig8thearrowindicatesthedirectionsofthecurrentintheconductor.

Sketchonthediagram themagneticfieldpatternduetothecurrent.

Wall

Weight

Bar
Magnets

Keeper

Keeper

Conductor

Cardboard

Fig8

Fig7

Fig6
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14. Infig9thecouplerepresentedbyforcesF1isactingonlightuniform bar.

SketchonthefigureacouplerepresentedbyforcesF2suchthatthebarisin

equilibrium.AndtheforcesF2haveminimum magnitude.

15. Fig10showsapulleysystem beingusedtoraiseaload.Usetheinformation

giveninthefiguretoanswerthequestions15and16.

Determinethevelocityratio(VR)ofthesystem.

16. Ifaloadon100Nisraisedbyapplyinganeffortof28N,determinethe

efficiencyofthesystem.

17. Giveoneexampleofalongitudinalwave.

18. Infig.11ammetershavenegligibleresistanceandthecellsareallidentical.

Effort

Load
Fig.10

Fig11

Lightbar

Fig19
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ShowthatalltheammetersA1,A2,andA5havethesamereading.

LetA’srepresentcurrentthoughttheammetersusingtheKirchoffslaw.

19. Anelectricbulbrated,40W isoperatingon240Vmains.Determinethe

resistanceofitsfilament.

20. Abodyinitiallyrestingonhorizontalsurfaceisacceleratedbyaconstant

force.Itpassesoverasmallregionwhereitexperiencesaforceoffriction

equaltotheacceleratingforcebeforereturningtothefrictionlesshorizontal

surface.Ontheaxesprovided,sketchthevelocitytimegraphforthemotion

ofthebody.

21. Awireisstretchedbetweentwofixedpointssuchthatwhenitisplucked,it

producessound.Explainwhythepitchofthesoundproducedmaybecome

lowerwhenthetemperatureofthesurroundingrises.

22. Twoidenticalblocksofcopperaretakenfrom thesamefurnace.Oneblockis

droppedintoawell-laggedcalorimetercontaining200gofmethylatedspirit.

Bothwaterandspiritwereinitiallyatthesametemperature.Afterbeinggiven

timetostabilizethetemperature,itwasfoundthatmorespiritthanwaterhad

evaporated.

Statetwofactorsthatcouldhavecausedthisdifference.

Velocity(v

Time
(
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23. Fig.12showsarayoflightincidentonaconvexmirror.

Usingasuitableconstructiononthesamediagram determinetheradiusof

curvatureofthemirror.

24. Fig13.Showsasemicircularglassblockplacedonabench.Arayoflight

isincidentatpointOasshown.Theangleofincidence,I,isjustgreater

thanthecriticalangleofglass.

Adropofwaterisnowplacedonthebenchsoastomakecontactwiththe

glassatpointO.Sketchonthesamefigurethepathfollowedbytheray

afterplacingthedropofwater.

25. AstudentholdsasheetofpaperatoneendsothatithangsinthepositionA

showninfig.14

ExplainwhythepaperrisestothepositionBwhenthestudentblowsairin

thedirectionshownbythearrow.

Glassblock

Fig14

Blowair

Sheet
of

B

A
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26. Fig.15showsabatteryofemf3.0Vconnectedinserieswithtwocapacitors.

27. Infig16.(a)thePolaroidsABCDandEFGHareorientedsuchthatmaximum

lightreachesthescreenS.SketchatXonFig.16(b)theorientationofEFGH

suchthatnolightreachesS.

28. Fig17(a)showsthewavepatternatresonanceinanopentubewhena

turningforkoffrequencyfoissoundednearoneendofthetube.

Sketchinfig17(b)thepatternofthewaveatresonancewhenaforkoffrequency

3foissoundednearoneendofanidenticaltube.

29. Statetwousesofmicrowaves.

Turningforce

Tube

3.0μF 3.0μF
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30. Infig.18ultra–violet(u,v)lightfallsonazincplateplacedonachargedleaf

electroscope.Itisobservedthattheleafcollapses.

Explainhowthisobservationmaybeusedtodeterminethetype

ofchargeontheelectroscope (2mks)

31. Fig(19)drawntoscale)showstheimage,I,formedbyadiverginglens.F

isprincipalfocusofthelens.

Bydrawingtheappropriateraysonthesamediagram,locatethepositionof

theobject.Anarmaturecomposedofturnsofinsulatedcopperwirewouldon

laminatedsoft–ironcoreisrotatedinamagneticfieldtogenerateane.m.f.

Usethisinformationtoanswerquestions31and32.

32. Statetowfactorsotherthanthespeedofrotationthataffectthemoleculeof

thee.m.fgenerated.

33. Statethereasonwhysoftironislaminated.

34. Anatom changesfrom anexcitedstatetoanunexcitedstatereleasingenergy.

Stateonefactorthataffectsthefrequencyoftheradiationreleased.

u.vrays
Zincplate

Leaf
electroscope

Leaf

Fig18

F I
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35. StateandexplaintheeffectofincreasingtheE.H.Tinanx-raytubeonthe

X-raysproduced.

36. ThegraphinFig20showsthedisintegrationpersecondversustimeinseconds,s

forasampleofradioactivematerial;determinethehalf–lifeofthesample.
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K.C.S.E2001
PHYSICSPAPER232/1

QUESTIONS

1. Fig.1showsaburettepartlyfiledwithaliquid.Theburettewasinitiallyfullto

themarkO.Ifthequantityoftheliquidremovedhasamassof22g,determine

thedensityoftheliquid.

2. Fig2showsauniform barinequilibrium.

Figure2

WhenwaterisaddedintothebeakersAandBuntiltheweightsaresubmerged,

itisobservedthatthebartipstowardsB.Explainthisobservation.

3. Fig3showstwoidenticalhollowspheres.SpheresAiscompletelyfilledwith

theliquidwhileBispartlyfilledwithidenticalliquid.

FIG3
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Whenthetwospheresarerolledgentlyonahorizontalsurface.Itisobserved

thatthesphereBstopsearlierthatthesphereA.Explainthisobservation.

4. Statethereasonwhyitmaynotbepossibletosuckliquidintoyourmouth

usingdrinkingstrawonthesurfaceofthemoon.

5. Fig.4(i)showsabeakerfilledwithwater.Somepotassium permanganate

wasgentlyintroducedatthebottom ofthebeakeratthepositionshown.

Fig.4(ii)showstheappearanceoftheliquidafterabout30minutes.

Explainhowthisappearancewascaused.

Fig.5showsaflaskfittedwithaglasstubedippedintoabeakercontaining

wateratroom temperature.Thecorkfixingtheglasstubetotheflaskisairtight.

Usetheinformationandthefiguretoanswerquestions6and7.

6. Statewhatisobservedwhenice-coldwaterispouredontheflask.

7. Giveareasonfortheobservationinquestion6.

Potassium
permangana
te Fig4

Air

Cork

Glasstube

Water
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8. Fig.6showsanobjectObeingviewedusingtowinclinedmirrorsM1andM2.

Completethediagram bysketchingraystoshowthepositionoftheimage

asseenbytheeyeE.

9 Fig.7shows“windmill”whichwhenconnectedtothedomeofapositively

chargedVandeGraffgeneratorisobservedtorotateasindicated.A,B,C

andDaresharppoints

Figure7.

Explainhowthisrotationiscaused.

10. Explainhowpolarizationreducescurrentinsimplecell.

11. Fig8showsasoft-ironringplacedbetweenthepolesofamagnet.Onthe

samediagram sketchthemagneticfieldpattern.

Fig6

M1

M2

0

Tovande
graff
generator

Fig7

Rotatio

Softironing

Fig8

N S
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12. Fig.9showsauniform lightbaronemeterinlengthinequilibrium underthe

actionofforcesF1F2F3andF4.Alltheforcesareinthesameplane.Use

theinformationonthefiguretoanswerquestions12and13.

Nameonesetofforcesonthefigurethatconstitutesacouple.

13. Determinethemomentofthecouplenamedinquestion12.

14. Abulletmovingatavelocityof300ms-1hitsatreetrunkofdiameter50cm.It

emergesfrom theoppositesidewithavelocityof150ms-1.Determinethe

averagedecelerationofthebulletinthetrunk.

15. Acertainmachineraises2.0tonnesofwaterthrough22metres.Ittheefficiency

ofthemachineis80%,howmuchworkisdoneonthemachine.(Acceleration

duetogravityg=10ms-2)

16. Fig10.Showswaterwavesincidentonashallowregionoftheshapeshown

withdottedline.

Onthesamediagram,sketchthewavepatterninandbeyondtheshallowregion.

Shallow
region

Fig10.
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17. TheammeterinthecircuitinFig.11hasnegligibleresistance.

WhentheswitchSisclosed,theammeterreads0.01A.Determinethe

internalresistanceofthebattery.

18. Anelectricheaterrated240V;300wistobeconnectedtoa240Vmains

supply,througha10Afuse.Determinewhetherthefuseissuitableornot.

19. Fig12showstowidenticalcontainersAandBintowhichacopperrodis

fitted.Thecontainersarewelllagged.

Figure12

Theliquidsinthecontainerswereinitiallyatthesametemperatureiftheheat

isaappliedcontinuouslyatthepositionshown,statewithreasonforthe

containerthroughwhichthelossofheatislikelytobehigher.

20. Fig.13showsapointobjectOplacedinfrontofaconcavemirror.

Drawappropriateraystolocatetheimageoftheobject.

Figure13.

C F

X
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21. Fig.1514showsarayoflightincidentonaglassprism.

Ifthecriticalangleoftheglassis39osketchonthesamediagram thepathofthe

rayuntilitemergesfrom theprism.

22. Fig.15showsatalljarcontainingtwofluidsAandB.TheviscosityofAis

higherthanthatofB.Asolidsphereisreleasedatthetopofthejarandfalls

throughthefluids.

Ontheaxesprovided,sketchthevelocity–timegraphforthemotionofthe

spheresthroughthefluids.

23. Fig.16showsanon–viscousfluidflowingthroughapipealongwhichvertical

tubesA,BandChavebeenfitted.

Sphere

Fig15

V

t

Fig16

Flow

A B
C

Fig15

100
0

400 400
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Completethediagram byindicatingthepossiblelevelsofthefluidin

tubesBandC.

24. TwoidenticalcontainersAandBareplacedonabench.ContainerAisfilled

withoxygengasandcontainerBwithhydrogengassuchthatthetwogases

haveequalmasses.Ifthecontainersaremaintainedatthesametemperature

statewithreasonthecontainerinwhichthepressureishigher.

25. Fig.17(i)showsastretchedstringABvibratinginitsfundamentalmode.

Figure17(I)

Sketchinfig17.(ii)and(ii)the2ndand3rdharmonicofthestringrespectively.

26. Fig.18showsthewavepatternsproducedinonesecondwhentwotuning

forksweresoundedtogether.

Determinethebeatfrequency.

27. Statethereasonwhyradiowavessignalsareeasiertoreceivethan

TV(television)signalsinaplacesurroundedbyhills.

i)fundamentalmode

ii)2ndharmonic

iii)3rdharmonic fig.17(i)

Fig18
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28. Fig.19showstwospheresmadeofwaxeachofmass0.10kgheldinaliquid

bystringsAandB.

Iftheupthrustoneachsphereis1.05N,determinethetensionineachstring.

(accelerationduetogravityg=10ms-2)

29. Fig.20showsaballbeingwhirledinaverticalplane.

Sketchonthesamefigurethepathfollowedbytheballifthestringcuts

whentheballisatthepositionshowninthefigure.

30. Fig21showsaconverginglenswhoselocalpointFismarked.

Anobjectisplacedinfrontofthelenssuchthatthelensformsarealmagnified

image.

Sketchonthesamediagram arraydiagram torepresentthis.

Liquid

Waxspheres
Fig.19

Fig20

Ball

String

Fig21
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31. Fig.22showsanelectricgenerator.ThepointsPandQareconnectedtoa

cathoderayoscilloscope(CRO).

SketchontheaxesprovidedthegraphofthevoltageoutputasseenontheCRO

Giventhatwhent=0thecoilisatthepositionshowninthefigure.

32. A60W bulbisusedcontinuouslyfor36hours.Determinetheenergyconsumed.

Giveyouranswerinkilowatthour(kWh).

33. StatethefactorthatdeterminesthehardnessoftheX–raysproducedinanX–ray

tube.

34. Thefollowingreactionispartofaradioactiveseries:

120 Y 210 c

83 4 b

Identifytheradiationranddeterminethevaluesofbandc.

Time

Voltag
e
(v)

Coil
Rotatio

accumulat

Brush

h
brush
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K.C.S.E2002
PHYSICSPAPER232/1

QUESTIONS

1. Figoneshowsamicrometercrewgaugebeingusedtomeasurethediameter

ofametalrod.Thethimblescalehas50divisions

Whatisthereadingshown?

2. Fig.2representsarockbalancedatpointO.Gisthecenterofgravityofthe

rock.Usethisinformationtoanswerquestions2and3.

Drawandlabelonthefigure,theforcesactingontherock.

3. Iftheportionoftherockrepresentedbytheshadedpartischoppedoffexplain

whytherockmaytoppletotheright.

4. Acurrentof0.70Aflowsthroughawirewhenap.dof0.35Vidappliedat

theendsofthewire.Ifthewireis0.5m longandhasacrosssectionareaof

8.0x10-3m-2,determineitsresistivity.

5. Thetotalweightofacarwithpassengersis25,000N.Theareaofcontactof

eachofthefourtyreswiththegroundis0.025m2.Determinetheminimum

cartyrepressure.

Fig2
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6. Whenaninflatedballoonisplacedatequalinarefrigeratoritisnotedthatits

volumereduces.Usethekinetictheoryofgasestoexplainthisobservation.

7. Anelectricheaterisplacedatequaldistancesfrom twosimilarmetalcansA

andBfilledwithwateratroom temperature.Theoutersurfaceofcanisshiny

whilethatofcanBisdullblack.Statewithreasonswhichcanwillbeata

highertemperatureaftertheheaterisswitchedonforsometime.

8. Fig.3showstworaysofAandBenteringasemi–circularglassblockwhich

hasacriticalangleof42o.Theraysareincidentatanair–glassboundaryatpoint

O.

Completethepathofthetworaysfrom pointO.labelA’andB’the

correspondingrays.

9. Fig.4showselectricalcircuit.Whentheswitchisclosedtheammeterreadingis0.3

A.

Determinethevoltmeterreading.

Lamp

Fig4
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10. Fig.5showsawireAandaspringBmadeofthesamematerial.Thethickness

ofthewireisthesameinthebothcases.Massesareaddedoneachatthesame

intervalsandtheextensionnotedeachtime.

Onthesameaxesprovided,sketchthegraphsofextensionagainstloadforeach.

(hookerslawisobeyed.)

11. Fig.6showsasoftironplacedbetweenpolesoftwomagnets.

Figure6

Sketchthemagneticfieldpattern.

12. Fig.7showsanon–uniform logofmass100kgbalancedonthepivotby

a2kgmassplacedasshown.

Extensio
n

Loa

Loa Load
Fig5

Pivot Fig7

2kg

2m
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Determinethedistanceofthecenterofgravityofthelogfrom thepivot.

13. Fig.8showstwoparallelthickcopperconductorsconnectedtoaD.C.

powersupply.Aridermadefrom athincopperwireisplacedontheconductors.

Stateandexplainwhatisobservedontheriderwhentheswitchisclosed.

14. Fig.9showsaspeed–timegraphforthejourneyofamotorcar.

Determinethedistancethecartravelsinthefirst40seconds.

15. Fig.10showshowthepotentialenergy,(P.E)ofaballthrownverticallyupwards,

varieswithheight.

Figure
8

Rider

Thickcopper
conductors

Spee
d
Ms-1

Time
(s)
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Fig.10

Onthesameaxes,plotagraphofthekineticenergyoftheball.

16. Thechartbelowshowsanarrangementofdifferentpartsoftheelectromagnetic

spectrum.

RADIO INFRARED VISIBLE A X-RAYS GAMMARAYS

NametheradiationrepresentedbyA.

17. Nametwofactorsotherthantension,whichdeterminethefrequencyof

soundform stretchedwireatroom temperature.

18. Anelectricbulbwithafilamentofresistance480isconnectedtoa240V

mainssupply.Determinetheenergydissipatedin2minutes

19. Animmersionheaterrated90W isplacedisaliquidofmass2kg.Whenthe

heaterisswitchedonfor15minutesthetemperatureoftheliquidrises

form 20oCto30oC.Determinethespecificheatcapacityoftheliquid.

(Assumenoheatlosses)

20. Ahighjumperusuallylandsonthicksoftmattress.Explainhowthemattress

helpsinreducingtheforceofimpact.

21. Fig.11showspartofthecircuitcontainingtowcapacitorsof2Fand3F

respectively.

Determinethep.dacrossABgiventhatthetotalchargeinthecapacitorsis

1x10-4Coulombs.

22. OntheaxesprovidedsketchtheP-VgraphforagasobeyingBoyle’slaw.

P

V

Fig11
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23. Fig.12showswaterwavesincidentonanapertureAB.

Onthesamediagram,sketchthewavesaftergoingthroughtheaperture.

24. Theaudiblefrequencyrangeforacertainpersonis30Hzand16,500Hz.

Determinethelargestwavelengthofsoundinairthepersoncandetect.

(Speedofsoundinair=330m/s)

25. Ablockofglassofmass250gfloatsinmercury.Whatvolumeofglasslies

underthesurfaceofthemercury?(Densityofmercuryis13.6x103kgm-3).

26. Asmallobjectmovinginahorizontalcircleofradius0.2m makes8

revolutionspersecond.

Determineitscentripetalacceleration.

27. Cobalt60isaradioisotopethathasahalf–lifeof5.25years.Whatfraction

oftheoriginalatomsinasamplewillremainafter21years?

28. Fig.13representsanobjectOplaced10cm infrontofadiverginglensisthe

focalpointofthelens.

F0

A

B
Fig12
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Drawraystolocatethepositionoftheimage.Determinetheimagedistance.

29. Thecircuitfigure14representsasimpleradioreceiver.

Ontheaxesprovided,sketchthewaveform observedontheCROforthesignal

shown.

V

t

30. Thefollowingtableshowselectricalappliancestobeusedinahouse.The

electricalratingforeachapplianceisshown.Thefollowingfusesare

available,5A,15A,30Aand45A.

Appliances Voltage(V) Power(W)

T.V 250 300

Ironbox 250 750

Electricalkettle 250 2,000

Determinewhichoneofthefusesissuitableforthehouse.

31. Anucleusisrepresentsby10742x.Statethenumberofneutronsinthenucleus.

32. StatethepropertyofX-rays,whichmakesitpossibletodetectcracksinbones.

CRO

Fig14
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33. Fig.15showsawireXYplacedinamagneticfield.

Statethedirectioninwhichthewiremustbemovedforthecurrenttomovein

thedirectionshown.

34. Lightofacertainwavelengthstrikesthesurfaceofametal.Statewhatdetermines

themaximum kineticenergyoftheelectronemitted.

Galvanometer
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K.C.S.E2003
PHYSICSPAPER232/1

QUESTIONS

1. Figure1showsameasuringcylindercontainingsomeliquid

Figure1

Another5cm3oftheliquidisaddedintothecylinder.Indicateonthediagram

thenewleveloftheliquid.

2. TwoidenticalspringbalancesRandSeachweighing0.5Narearrangedas

showninFigure2.

Figure2

WhatisthereadingonbalanceR?

3. Figure3showstwoidenticaltrolleyswithloadsAandB.Theloadsare

identicalinshapeandsize.

Fig1

R

S
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Figure3

GiventhatthedensityofAisgreaterthanthatofB,explainwhythetrolleyin

figure3(ii)ismoresuitable.

4. Thereadingonamercurybarometerataplacein700mm.Whatisthepressure

attheplaceNm-2(Densityofmercuryis1.36x104kgm-3)

5. Explainthecauseofrandom motionofsmokeparticlesasobservedinBrownian

motionexperimentusingasmokecell.

6. InthesetupshowninFigure4,itisobservedthatthelevelofthewater

initiallydropsbeforestartingtorise.

Figure4

Explainthisobservation

7. WhenaBunsenburnerislitbelowwiregauze,itisnotedthattheflameinitially

burnsbelowthegauzeasshowninFigure5(i).Aftersometime,theflameburns

belowaswellasabovethegauzeasshowninFigure5(ii).

Explainthisobservation

Glasstube Waterlevel

Cork

Coloured
water

Glassflask

Heat
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8. Figure6showsarayoflightbeingreflectedfrom amirror.

Figure6

Whatistheangleofreflection?

9. Figure7showsahighlynegativelychargedrodbeingbroughtslowlynear

thecapofapositivelychargedleafelectroscope.Itisobservedthattheleaf

initiallyfallsandthenrises.

Figure7

Explainthisobservation

10. Stateoneadvantageofalead–acidaccumulatoroveranickel–iron(NiFe)

accumulator.

11. Oneofthefactorsthataffectthesurfacetensionofaliquidisthepresenceof

impurities.Stateoneotherfactor.

12. Figure8showsabarofsoftironplacednearamagnet.

Figure8

Onthesamediagram,sketchthemagneticfieldpatternduetothesetup

SOFTIRON S N

Negativelychargedrod

Cap
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13. Giveareasonwhythecoreoftheelectromagnetofanelectricbellismadeof

softironandnotsteel.

14. Figure9showsauniform barinequilibrium undertheactionoftwoforces.

Figure9

DeterminethevalueofF

15. Oneoftheconditionsfortotalinternalreflectiontooccuristhatangleofincidence

mustbegreaterthanthecriticalangleofthemedium.Statetheothercondition.

16. Figure10(drawtoscale)showsanimageIformedbyadiverginglens,L.

Onthesamediagram,drawappropriateraystolocatethepositionofobject.

Determinetheobjectdistance.

17. Anelectricbulbisrated75W,240V.Determinetheresistanceofthebulb

18. Thefollowingequationshowspartofaradioactivedecayprocess.

234 x 234

T Pa
90 91

Nametheradiationx.

19. Puresiliconcanbechangedintop–typesemiconductorbyaddinganimpurity.

Explainhowthisisachieved.

L

Fig10
F I

2.5 2.5

20N
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20. Whenapieceofmetalisplacedonwater,itsinks.Butwhenthesamepieceof

metalisplacedonablockofwood,botharefoundtofloat.Explainthisobservation.

21. Agirlstanding600m awayfrom acliffbangstwopiecesofwoodtogetherand

hearsandecho3.5secondslater.Determinethespeedofsoundinairatthatplace.

22. OntheaxesprovidedinFigure11,sketchagraphofvelocity(V0versustime(t)for

uniformlyacceleratedmotiongiventhatwhent=0,vsgreaterthanzero

Figure11

v

t fig.11

23. Inthecircuitdiagram showninfig.12,thelampsareIdenticalandthecells

arealsoidentical.

Figure12.

Statewithreason,inwhichcircuitthelampwillbelitforlongerperiod.

24. OntheaxesprovidedinFig.13,sketchagraphofpressure(p)againstreciprocalof

volume(1/V)forafixedmassofanidealgasatconstanttemperature.

p

1/V fig.13
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25. GiveareasonwhythetargetinanX-raytubeismadeoftungstenormolybdenum.

26. TwoidenticalstonesAandBarereleasedfrom thesameheightabovetheground

fallthroughairwhileAfallsthroughwater.

Figure14.

KE

t

OntheaxesprovidedinFigure14,sketchthegraphsofkineticenergy(KE)

againsttime(t)

27. Figure15showsanexperimentalarrangementfordeterminingthewavelengthof

light,

Stateandexplainthedifferenceinthepatternsobservedonthescreenother

than

thedifferenceincolourwhenthesourceofredlightisreplacedbyasource

ofvioletlight.

28. Aheatingelementrated2.5kW isusedtoraisethetemperatureof3.0kgof

waterthrough500oC.Calculatethetimerequiredtoeffectthis.(Specificheat

capacityofwateris4200J/kgK)

Doubleslit screen

Sourceof
light Fig15
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29. Figure16(a)and(b)showaconvexmirrorandaplanemirrorofequalaperture.

Figure16

Bysketchingapairofincidentandreflectedraysforeach(a)and(b)showhow

theconvexmirrorprovidestotheeye,awiderfieldofviewthantheplanemirror.

30. AresultantforceFactsonabodyofmassm causinganaccelerationa1onthe

body.Whenthesameforceactsonabodyofmass2m,itcausesanacceleration

a2.Expressa2intermsofa.

31. Arrangethefollowingginorderofincreasingfrequency:

Visiblelight,infraredradiation,X–rays,u.v.radiation,radiowaves.

TwoidenticalcoppercoilspandQareplacedclosetoeachotherasshownin

Figure17.CoilPisconnectedtoaD>CpowersupplyandcoilQisconnectedtoa

galvanometer,G.

Usethisinformationtoanswerquestions32and33.

32. Stateandexplainwhatwouldbeobservedonthegalvanometerimmediatelythe

switchSisclosed.

33. Statewithreasonthedifferencethatwouldbenotedintheobservationmadein

question32ifthenumberofturnsincoilsQweredoubled.

Fig17

Eye
Eye
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34. Figure18showsthepatternproducedbyanA.CvoltageonaCROscreen.

Figure18.

Onthesamefigure,sketchthepatternproducedbythesamevoltagewhenthe

timebaseisswitchedoff.

35. Theminimum frequencyofradiationnecessarytocausephotoelectriceffecton

acertainmetalsurfacein9.06x1014Hz.Determinetheworkfunctionforthe

metal.(planksconstanth=6.63x10-34Js)

36. Figure19showsapithballplacedinaflask.Whenajetofairisblownoverthe

mouthoftheflaskasshown,thepithballisobservedtoriseform thebottom

Figure19

Explainthisobservation

37. Figure20showsthreecapacitorsconnectedbetweentwopointsAandB.

Figure20

DeterminethecapacitanceacrossAB

Air

From blower

Flask

Pitchball
fig.19

2.0MF

1.3MF

Fig18

A
B
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K.C.S.E2004
PHYSICSPAPER232/1

QUESTIONS

1. Figure1showsamicrometerscrewgaugebeingusedtomeasurethediameter

ofaballbearing.

Amagnifiedportionofthescaleisshown.

Recordthediameteroftheballbearing……………………………………………………..

2. Thesystem infigure2isinequilibrium atroom temperature.

Thesystem istakenoutsidewherethetemperatureis100chigherforsometime.

Explainwhyittipstotherightimmediatelyitisreturnedtotheroom.

3. Fig3showsarectangularblockofwoodwithahollowsection(inside)at

thepositionshown.

TheblockisrestingonaHorizontalbench

(i)Statetheeffectedonthestabilityoftheblockwhenthehollow

sectionisfilledwithwater.

ii)Explainyouranswerin(i)above.

Light
barBallon

Air

Smal
l

Fig2



71
Formarkingschemes,call/Whatsapp-0746721892

4. Giveareasonwhywaterisnotasuitableliquidforuseinabarometer.

5. Thetemperatureofwaterinameasuringcylinderisloweredfrom about200 c

to00.Ontheaxesprovided,sketchthegraphoftheVolumeagainsttemperature

assumingthewaterdoesnotfreeze.

6. Twoidenticalaluminium rodsasshowninfigure4.Onerestsonmetalblock

theotheronthewoodenBlock.TheprotrudingendsareheatedonaBunsen

burnersshown.

Statewithreasononwhichbarthewaxislikelytomelt.

7. Figure5showstwomirrorsinclinedatanangleof600toeachother.Arayof

lightisshown

Temperature

Volume

Bunsenburner

Wooden
block

Alluminiu
m rodAluminium

rod

Metalblock Fig4
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Sketchthesamediagram,thepathoftherayuntilitleavesthetwomirrors.

Indicatetheanglesateachreflection.

8. Figure6(a)showsthreesphericalballsofthesamesizeplacedoninsulating

stands.BallsAandBareconductorswhileballCisnonconductor.BallAwas

initiallychargedasshown.Thequantityofchargeisrepresentedbythenumberof

dashes.

BallAismadetotouchBmomentarilyandthenC.ShowonFigure6(b),thefinal

distributionofchargeontheballs.

9. StatethepurposeofManganesedioxideinadrycell

10. Stateonewayofreducingsurfacetensioninwater.

11. Figure7showsthepolesoftwomagnetsclosetogether.

Figure8showsacurrent-carryingcoilinamagneticfield.

Fig4

Fig8

NN



73
Formarkingschemes,call/Whatsapp-0746721892

Usetheinformationonthefiguretoanswerquestion12and13.

12. Markonfigure8thedirectionoftheforcesactingonthesidesofthecoillabeled

13. Statetwowaysofincreasingtheforceonthecoil.

14. Thesystem infigure9isinequilibrium.

Determinetheweightifthebar.

15. Figure10showtwocircuitsinwhichidenticaldrycellsandidenticalbulbsare

used.Usetheinformationinthefiguretoanswerquestions15and16.

ExplainwhythebulbinFigure10(10)willbebrighterthaneachofthebulbs

inFigure10(a)

16. Givethereasonwhythecellsinfigure10(b)canbeusedforalongerperiod

thanthecellsinFigure10(a)

Fig10

Uniform
bar

5N

30cm

20cm W

70cm

Fig9
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17. Thegraphbelowshowshowthevelocityvarieswithtimeforabodythrown

verticallyupwards.

Determinethetotaldistancemovedbythebody.

18. Abodyofmass60kgispulledatauniform velocityupsmoothinclinedsurface

asshowninFigure11

Ifthedistancemovesalongtheinclineis4.0m,determineworkdonebythe

ForceF.

19. Statethedifferencebetweenmechanicalandelectromagneticwaves.

20. Anelectricheaterisconnectedtothemainssupply.Afaultinthemains

reducesthesupplypotentialslightly.

Explaintheeffectontherateofheatingoftheheater.

t(s)

V(ms-1)

Fig11
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Acertainpowderofmass.0.10kgwasheatedinacontainerbyanelectricheater

rated50wforsometime.Thegraphbelowshowsthevariationofthetemperature

ofthepowderwithtime.Usethisinformationandthegraphtoanswerquestion

21and22.

21. Determinethequantityofheatbytheheaterfrom thetimethepowerstarts

tomelttothetimeithasallmelted.

22. Determinethespecificlatentheatoffusionofpowderassumingthecontainer

absorbsnegligibleamountofheat.

23. Figure12showsaparabolicsurfacewithasourceoflightplacedatitsfocal

pointF

Drawraystoshowreflectionfrom thesurfacewhenraysfrom thesourcestrike

ThesurfaceatpointsABCandD.

Figure12

F(sourceoflight)
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24. Figure13showsacoinplacedinalargeemptycontainer.Andobserverlooking

intothecontainerfrom thepositionshownisunabletoseethecoin.

Sketchtworaysfrom apointonthecointoshowhowtheobserverisableto

seetheimageofthecoinafterthecontaineriffilledwithwater.

25. Atrolleyismovingatauniform speedalongatrack.Apieceofplasticineis

droppedonthetrolleyandsticksonit.

Explainwhythetrolleyslowsdown.

26. Thecapacitorsinthecircuitinfig14areidenticalandinitiallyuncharged.

SwitchS1isclosedwhileswitchs2remainsopen.Aftersometime,switchs1is

openedandswitchs2closed.Determinethefinalreadingofthevoltmeter,V.

27. Aballoonisfilledwithairtovolumeof200mlatatemperatureof293K.Determine

thevolumewhenthetemperaturerisesto353Katthevoltmeter,V.

28. StatethedifferencebetweenX-raysandGammaraysinthewayinwhichtheyare

produced.

29. Abodymass0.50kgisattachedtotheendofastringoflength50cm andwhirledin

ahorizontalcircle.Ifthetensioninthestringis81N,determinethevelocityofthe

body.

Container

Observer

Figure13

Coin
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30. Fig.15showswaterwavesofdifferentwavelengthsincidenticalaperturesAandB.

Completethediagram toshowthepatternofthewavesbeyondtheaperturein

eachcase.

31. AverticalobjectisplacedatthefocalpointFofadiverginglensasshown

inFigure16.

Sketcharaydiagram toshowtheimageoftheobject.

32. Figure17showstheappearanceofanalternatingsignalonascreenofacathode

rayoscilloscope.

object
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Onthesamediagram,sketchtheappearanceofthesignalwhenthefrequency

isdoubledandthevoltagehalved.

33. StatethedifferencebetweenhardX-rayandsoftX-rays.

34. Theworkfunctionofacertainmaterialis3.23V.Determinethethresholdfrequency

forthematerial.(1electronVolt(eV)=1.6x10-19)andplanks

Constanth=6.62x10-34Js)

Figure18showsthecircuitofanpn-ntransistoramplifierincommon–emitter

mode.Usetheinformationonthefiguretoanswerquestion35and36

35. Onthediagram

a) Labelthecollectorcurrent,IcandIB

b) Indicatethedirectionsof1cand1Byouhavelabeledin(a)above.

36. Indicateonthediagram,thepositionwheretheoutputV0wouldbetapped.
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K.C.S.E2005
PHYSICSPAPER232/1

QUESTIONS

1. Figure1showsthereadingonaburetteafter55dropsofaliquidhavebeenused.

Figure1

IftheinitialreadingwasatZeromark,determinethevolumeofonedrop.

(2mks)

2. Fig2showsasolidcylinderstandingonahorizontalsurface.Thecylinder

isinstableequilibrium.

Fig2

Onthehorizontalspaceprovided,sketchthecylinderinneutralequilibrium.

(1mk)

0cm3

10

20

30

40

50
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3. Thelightuniform barinFig3isequilibrium.ThetwobeakersAandBcontain

wateratthesametemperature.Thetwoblocksaremadeofthesamematerial.

IfthetemperatureofthewaterinbeakerAisnowraised,explainwhythebeam

tipstosideA.

Assumethesoliddoesnotexpand.

4. Acanwithaholeonthesideisfilledwithwatertoacertainheight.Waterjetsout

as

showninFig.4(a).asecondidenticalcanisfilledwithwatertothesameheight

andablockofwoodfloatedonthewaterasshowninFig.4(b)

Statethereasonwhythemaximum distanceofthejet,d2isgreaterthand1

(1mk)

5. Inavacuum flaskthewallsenclosingthevacuum aresilveredontheinside.

Statethereasonforthis. (1mk)

Water
Water

A
B

b
a

d1 d2
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6. Fig5.Showsanarrangementofasourceoflight,anopaqueobjectandascreen.

UsingA,BandCaspointsources,sketchonthesamefigurelabeledraydiagram

toshowwhatisobservedonthescreen.

(2mks)

7. TwoidenticaltubesAandBheldhorizontallycontainairandwaterrespectively.

AsmallquantityofcolouredgasisintroducedatoneendofAwhileasmall

quantityofcolouredwaterisintroducedatoneendofB.statewithreasonthe

tubeinwhichthecolourwillreachtheotherendfaster.

8. Sketchtheelectrostaticfieldpatternduetothearrangementofthecharges

showninFig6

(1mk)

Fig6

9. Fig7showsthefeaturesofadrycell(Luclache’).Usetheinformationinthe

figuretoanswerquestion9and10

++++++++++++++++++++++++++

Souceof
light

Opaque
object

Figure5

A

D

C
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Fig7

StatethepoloritesofthepartslabeledAandB. (1mk)

A……………..

B……………..

10. NamethechemicalsubstanceinthepartslabelledCandD

(2mks)

C……………..

D……………...

11. Fig8showswaterdropsontwosurfaces.In8(a)theglasssurfaceis

smearedwithwaxwhilein8(b)theglasssurfaceisclean.

a) b)

Fig8

Explainthedifferenceintheshapesofthedrops.

(2mks)

12. Fig9showsacurrentcarryingcoilinamagneticfield.Thedirectionofthe

currentandtheresultingforceareshown.Studythefigureandanswer

questions12and13.

Fig9

Labelthepolesofthemagnets. (1mk)

Smearedwith
wax

Water
drops

Clean
glass

Splitringcommutator

B
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13. Explainthepurposeofthesplitringcommutatorintheprincipleofthe

D.Cmotorshowninthediagram. (2mks)

14. Abulletisfiredhorizontallyfrom aplatform 15m high.Iftheinitial

speedis300ms-1.Determinethemaximum horizontaldistance

coveredbythebullet.

(3mks)

15. Acertainmachineusesaneffortof400Ntoraisealoadof600N.Ifthe

efficiencyofthemachineis75%,determineitsvelocityratio. (3mks)

16. Fig10representsatransversewaveoffrequency5Hztravelinginthexdirection.

Fig10

Determinethespeedofthewave. (3mks)

17. Anelectronicsirenproducingsoundcontinuouslyatacertainfrequencyis

droppedfrom thetoptoadeephole.Stateandexplainwhatisobserved

aboutthepitchofthesoundreachingtheobserveratthetop.

(3mks)

18. Astudentwishestoinvestigatetherelationshipbetweencurrentandvoltage

forcertaindeviceX.Inthespaceprovided,drawacircuitdiagram including

twocells,rheostat,ammeter,voltmeteradthedeviceXthatwouldbe

suitableinobtainingthedesiredresults. (1mk)

19. Ahairdrierisrated2500W,240V.Determineitsresistance. (3mks)

Fig11showsthevariationoftemperature,,withtimet,whenanimmersion

heaterisusedtoheatacertainliquid.Studythefigureandanswer

questions20and21.

0 2 4 6 8 10c
m
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Fig11

20. StatethereasonfortheshapeofgraphinthesectionlabeledBC

(1mk)

21. Sketchonthesameaxesthegraphforanotherliquidofthesamemass

buthigherspecificheatcapacitywhenheatedfrom thesametemperature.

(1mk)

22. Fig.12showsaverticalobject,O,placedinfrontofaconvexmirror.

Fig12

Onthesamediagram drawtheappropriateraysandlocatetheimageformed

(3mks)

23. Fig13showsraysoflightAO,BO,andCOincidentonaglass-airinterface.

OA’OB’andOC’arethecorrespondingemergentrays.Studyandanswer

questions23and24.

T
e

m
p

e
ra

tu
re

Time(s)

Air

glass

Á

B

FO
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Determinethecriticalanglesoftheglassmaterial

24. Determinetherefractiveofindexoftheglassmaterial.

(3mks)

25. Fig14showsthevelocity-timegraphforasmallmetalspherefalling

throughaviscousfluid.

Fig14.

Ontheaxesprovidedsketchthegraphofmomentum againsttimefor

thesamemass. (1mk)

26. StateBernoulli’sprinciple. (1mk)

27. Themeltingpointofoxygenisgivenas-281.30C.Covertthistemperatureto

Kelvin(K) (1mk)

28. Fig15showsanarrowwhichindicatesthedirectionoftravelofawaveina

medium.Pisaparticleofthemedium thatisinpathofthewave.

Fig15

Inthespaceprovidedsketchdiagram toshowhowtheparticlesPmoves

whenthewaveis

Time.time

m
o

m
e

n
tu

ve
lo

c
it

y
Figure13
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(i) Atransversewave

(ii) Alongitudinalwave. (1mk)

29. Acarofmass800kgmovesonacirculartrackofradius20m.Theforceof

frictionbetweenthetyresandthetarmacis4800NDeterminethemaximum

speedatwhichthecarcanbedrivenonthetrackwithoutskidding.

30. Anilluminatedverticalobjectisinitiallyplacedontheprincipalaxisofa

converginglensand32cm from it.Thefocallengthofthelens15cm.The

objectisnewplacedatapoint12cm from thelensandonthesameside.

Statetwochangesotherthanmagnificationthanmagnificationthatthat

areobservedontheimageformedduetothischange.

31. Explainhowan“excited’hydrogenatom isabletoemitradiationsof

differentwavelengths.

32. Fig16showswavefrontsinarippletankapproachingashallowregioninthetank.

Figure16

Completethediagram toshowthewavefrontastheypassovertheshallow

regionandafterleavingtheregions.

(1mk)

33. ThetargetofX-raytubesmadeofmeltingpoint.Giveareasonforthis

(1mk)

34. Explainwhyadropofmethylatedspiritonthebackofthehandfeelscolder

thanadropofwateratthesametemperature.

35. Drawappropriatesymbolsthecircuitdiagram ofajunctiondiodeinreversebias.

(1mk)

36. Thefollowingrepresentsanuclearreactioninvolvingthenuclidepolonium Po

218 214 214 214
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m n

Po Pb Bi X

84 82 83 84

(3mks)

Identifym,nandX

m

n

X

37. InthesetupFig17themetalrodismadeupofsteelandironpiecesjoined

end.Yourareprovidedwithtwoironnails.

Explainhowyouwouldusetwonailsprovidedtodeterminewhichsideisiron

(2mks)

38. Fig18showstwosphericalmaterialsoneaninsulationconductor,theother

aconductor,NegativechargeareintroducedatpointAineachcase.

Onethesamefigureindicatethefinalpositionofthecharges.Explain

youranswer. (2mks)

Metalbar

Insulator
Conductor

Figure18
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K.C.S.E2006
PHYSICSPAPER232/1

QUESTIONS

SECTIONA(25MKS)

Answerallquestionsinthissection

1.Figure1showsthechangeinvolumeofwaterinameasuringcylinderwhen

anirregularsolidisimmersedinit.

Figure1



89
Formarkingschemes,call/Whatsapp-0746721892

Giventhatthemassofthesolidis567g,determinethedensityofthesolid

ingcm-3(Giveyouranswercorrectto2decimalplaces) (3

mks)

2.Figure2(a)showsbodybeingactedonbytwoforces,F1andF2

Onfigure2(b)drawtheforceF3thathassameeffectonthebodyasthetwoforces

(1mk)

3.StatePascal’sprincipleoftransmissionofpressureinfluids (1

mk)

4.Figure3showsabimetallicstripwithawoodenhandle,suspendedhorizontally

usingathinthread.

Thestripisheatedatthepointshown.Explainwhythesystem tipstotheright

5.Thespiralspringsshowninfigure4areidentical.Eachspringhasaspring

constantk=300N/m

Figure2

F2F1

Thread

Handle

Figure3Heat

Bi-metallic
strip

Springs
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Determinethetotalextensionscausedbythe90Nweight.(ignoretheweight

ofthespringandconnectingroots) (3

mks)

6.Acarstartingfrom restacceleratesuniformlyfor5minutestoreach30m/s.

Itcontinuesatthisspeedforthenext20minutesandthendecelerates

uniformlytocometostopin10minutes.

Ontheaxesprovided,sketchthegraphofvelocityagainsttimeforthemotion

ofthecar. (1mk)

7.Figure5showstwopulleyssystemsbeingusedtoraisedifferentloads.

Thepulleysidentical.

A

90N

Time
(minutes)

V
e

lo
c

it
y

v
(m

/s
)
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Stateonereasonwhysystem Bmayhaveahigherefficiencythansystem A.

(1mk)

8.BeakerAcontains200gofwaterat00CwhilebeakerBcontains200gofa

mixtureoficeandwaterat00C.Twoidenticalmetalblocksareremoved

from ahotfurnace.OneblockisdroppedintobeakerAwhiletheother

isdroppedintobeakerBatthesametime.

Explainwhymorewaterevaporatesfrom beakerAthanfrom beakerB (2

mks)

9.OntheaxesprovidedsketchthegraphofpressurePagainstvolumeVfor

afixedmassofanidealgas. (1mk)

10.Figure6showsthepathtakenbyamatatutravelingonahorizontalground

(awindingroad)

Thespeedofthematatuisconstant.Identifywithreasonthepointalongthe

Effort Effort

1kg

10kg

Figure6

P

V
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pathwhichaloadplacedlooselyontherack(carrier)ofthematatuismost

likelytorolloff. (2mks)

11.Apipeofradius6mm isconnectedtoanotherpipeofradius9mm.Ifwater

flowsinthewiderpipeatthespeedof2ms-1,whatisthespeedinthe

narrowerpipe? (3mks)

12.Theuniform barinfigure7isprovidedatitsmidpoint.Itisinequilibrium

undertheactionoftwoidenticalballoonsfilledwithequalvolumesof

differentlightgasesatthesametemperature.

Explainwhythebarmaynotremaininequilibrium ifthetemperatureof

thesurroundingchanges. (2mks)

13.Afootballerkicksaballofmass0.6kginitiallyatrestusingaforceof720N.

Ifthefootwasincontactwiththeballfor0.1seconds,whatwasthetake

offspeedoftheball? (3

mks)

SECTIONB(55MARKS)

AnswerALLquestionsinthissectioninthespacesprovided

14.(a)Distinguishbetweensolidandliquidstatesofmatterintermsof

intermolecularforces (1mk)

(b)Inanexperimenttoestimatethediameterofanoilmolecule,anoildrop

ofdiameter0.05cm spreadsoveracircularpatchwhosediameteris20cm

Determine

(i)Thevolumeoftheoildrop

Ballons

Uniform
bar
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(2mks)

(ii)Theareaofthepatchcoveredbytheoil

(2mks)

(iii)Thediameteroftheoilmolecule

(3mks)

(c)State

(i)Anyassumptionmadein(b)(iii)above

(1mk)

(ii)Twopossiblesourcesoferrorsinthisexperiment (2mks)

15.(a)Youareprovidedwithtwowiresofsamematerialandsamethickness.

Describehowyouwouldmaketwospiralspringsofdifferentsprings

constants(assumethatotherapparatustomakespringsareavailable). (2

mks)

(b)Inanexperiment,twoidenticalspringsareattachedendtoend.Oneendof

thecombinedspringsisfixedtoarigidsupportsuchthatthespringhangs

vertically.Massesarethenhangfrom thelowerend.

Thegraphinfigure8showstherelationbetweentheforce(weight)and

theextensionforthecombinedsprings.

From thegraphdetermine

Extension(mm)

Figure8

F
o

rc
e

(N
)
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(i)Theelasticlimitforthecombinedsprings (1

mk)

(ii)Thespringsconstantofthecombinedspringandhenceforeachspring

(4mks)

(iii)Theworkdoneinstretchingthecombinedspringfrom 15mm to32mm

(3mks)

16.(a) Statewhatismeantbyanidealgas (1

mk)

(b) Thepressureactingonagasinacontainerwaschangedsteadilywhilethe

temperatureofthegasmaintainedconstant.ThevalueofvolumeVofthe

gaswasmeasuredforvariousvaluesofpressure.Thegraphinfigure9

showstherelationbetweenthepressure,pandthereciprocalofvolume1/v

V

(i) Suggesthowthetemperatureofthegascouldbekeptconstant

(ii) GiventhattherelationbetweenthepressureP1andthevolume,V1of

thegasisgivenby

PV=k

Whenkisaconstant,usethegraphtodeterminethevalueofk.

(iii) Whatphysicalquantitydoeskrepresent?

(4mk)

(iv) Stateoneprecautionsyouwouldtakewhenperformingsuchanexperiment

(1

mk)

P
x

1
0

3
p

m

Figure9 1/vx106m-3
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(c) Agasoccupiesavolumeof4000litresatatemperatureof370Candnormal

atmosphericpressure.Determinethenewvolumeofthegasifitheated

atconstantpressuretoatemperatureof670C(normalatmospheric

pressureP=1.01x105pa)

17.(a)stateArchimedesprinciple (4mks)

(b)inanexperimenttodeterminetherelativedensityofmethylatedspiritapplying

ArchimedesPrincipal,thefollowingwereprovided,aspringbalance,some

masses,apieceofthread,waterinabeakerandmethylatedspiritinabeaker.

Thetablebelowshowstheresultsobtained.

Mass(g) 100 150 200

Weightinair(N) 1.00 1.50 2.00

Weightinwater

(N)

0.88 1.32 1.76

Weightinspirit(N) 0.91 1.36 1.82

(i) Drawlabeledsketchdiagramstoshowhowthereadingsinthetable

wereobtained (1mk)

(ii)Foreachmass,determinetheupthrustinwaterandtheupthrustinthespirit

(2mks)

(iii)Determinetheaveragerelativedensityofthespirit

(3mks)

(c)Aweatherballoonofvolume1.2m3istiedtoarigidsupportwhilebeing

filledwithhelium gas.Themassofthefabricmakingtheballoonis0.30kg.

Determinethemaximum tensiononthestringtryingtheballoontothe

rigidsupport

18.(a)Definespecificlatentheatoffusionofasubstance

(1mk)

(b)Waterofmass200gatatemperatureof600Cisputwelllaggedcopper

calorimeterofmass80g.Apieceoficeat00Candmass20gisplaced

inthecalorimeterandthemixturestirredgentlyuntilalltheicemelts.

Thefinaltemperature,Tofthemixtureisthenmeasured.

Determine

(i)Theheatabsorbedbythemeltingiceat00C.
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(2mks)

(ii)Theheatabsorbedbythemeltedice(water)torisetotemperatureT

(answermaybegivenintermsofT)

(2mks)

(iii)Theheatlostbythewarm waterandthecalorimeter

(2mks)

(answermaybegivenintermsofT)

(2mk)

(iv)ThefinaltemperatureTofthemixture

(specificlatentheatoffusionofice=334000Jkg-1

(specificheatcapacityofwater=4200Jkg-1k-1

Specificheatcapacityofcopper=900Jkg-1) (4mks)
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K.C.S.E2007
PHYSICSPAPER232/1

QUESTIONS

SECTIONA(25Marks)

Answerallquestionsinthissectioninthespacesprovided

1. Figure1showsametalcubeofmass1.75gplacedbetweenthejawsofa

micrometer

screwgauge.Themagnifiedportionofthescaleisalsoshown.Thereadingonthe

gaugewhenthejawswerefullyclosedwithoutthecubewas0.012cm.Usethis

informationandthefiguretoanswerquestions1and2

Whatisthelengthofthecube? (1mk)

2. Determinethedensityofthemetalcubegivingyouranswercorrectto

threesignificantfigures. (3mks)

3. Figure2showsatubeofvaryingcrosssectionalarea

ArrangethespeedV1V2V3andV4indecreasingorderstartingwith

thehighest (1mk)

Figure1
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4. Figure3showsthelevelsoftwoliquidsAandBaftersomeairhasbeen

suckedoutofthetubesthroughthetap.Usethisinformationandthe

figuretoanswerquestions4and5.

Statethereasonfortheriseinthelevelsoftheliquidswhenairissucked

from thetubes

5. GiventhatthedensityofliquidB is1200kgm3,determinethedensityof

liquidA. (3mks)

6. Figure4showtwoidenticalballoonsAandB.Theballoonswerefilledwith

equalamountsofthesametypeofgas.Theballoonsaresuspendedatdistances

X1andX2from ametalcubefilledwithboilingwaterandplacedonan

insulatingmaterial.Usethisinformationtoanswerquestions6and7.

Statethemodebywhichheattravelsfrom thecubetotheballoons (1

LiquidA

Figure3

LiquidB

16c

Tap

24cm

Figure4

Insulatingmaterial

A

Metal
cube

B

X1

X2
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mk)

7. ThefaceofthecubetowardsA.isbrightandshinyandthefacetowardsBis

dullblack.Statewithreasontheadjustmentsthatshouldbemadeonthe

distancesX1andX2sothattherateofchangeoftemperatureinbothballoons

isthesame. (2mks)

8. Figure5showsauniform baroflength1.0m pivotednearoneend.Thebar

iskeptinequilibrium byaspringbalanceasshown.

Giventhatthereadingofthespringbalanceis0.6N.Determinetheweight

ofthebar. (3mks)

9. Thegraphinfigure6showsthevelocityofacarinthefirst8secondsasit

acceleratesfrom restalongastraightline.Usethegraphtoanswerquestions

9and10.

Figure5

Springbalance
20cm

10cm
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Determinethedistancetraveled3.0secondsafterthestart

10. Determinetheaccelerationofthecarat4.0seconds (2

mks)

11. Statetwofactorsthateffectthemeltingpointofice (2

mks)

12. Thegraphinfigure7showstherelationshipbetweenthepressureand

temperatureforanidealgas.Usetheinformationinthefiguretoanswer

questions12and13

Statetheunitofthehorizontallyaxis (1mk)

13. Writeastatementofthegaslawrepresentedbytherelationship (1

mk)

14. Figure8showsauniform lightbarrestinghorizontallyoncorksfloating

onwaterintwobeakersAandB.

Temperature

Pressur
e

Lightbar

Figure7
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ExplainwhythebartiltstowardssideAwhenequalamountofheatis

suppliedtoeachbeaker (2mks)

SECTIONB(55MKS)

Answerallquestionsinthissectioninthespacesprovided

15.Brownmotionofsmokeparticlescanbestudiedbyusingtheapparatusshownin

figure9toobservethemotion,somesmokeisenclosedinthesmokecelland

thenobservedthroughthemicroscope.

(a)Explaintheroleofthesmokeparticle,lensandmicroscopeintheexperiment

Smokeparticles

Lens

(b)Stateandexplainthenatureoftheobservedmotionofthesmokeparticles

(3mks)

(c)Statewhatwillbeobservedaboutthemotionofthesmokeparticlesifthe

temperaturesurroundingthesmokecellisraisedslightly.

(1mk)

Cork

Water

A B

Figure8
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16. (a)StateNewton’sfirstlaw ofmotion (1mk)

(b) Awoodenblockrestingonahorizontalbenchisgivenaninitialvelocity,

u,sothatitslidesonthebenchsurfaceforadistanced,beforecomingto

astop.Thevaluesofdweremeasuredandrecordedforvariousvaluesof

initialvelocity.Figure10showsthegraphofu2againstd.

(i) Determinetheslope,Softhegraph

(3mks)

d(m
)

U
2

(m
/s

)2
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(ii) Giventhatu2=20kd,wherekisaconstantforthebenchsurface,

determinethevalueofkfrom thegraph (2mks)

(iii) Statehowthevalueofkwouldbeaffectedbyachangeintheroughness

ofthebenchsurface

(1mk)

(c) Acarofmass800kgstartsfrom restandacceleratesat1.2ms-2.

Determineitsmomentum afterithasmoved400m from thestarting

point (4mks)
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17. (a) Definetheterm specificlatentheatofvaporizationofasubstance

(b) Figure11showsthefeaturesofadomesticrefrigerator.Avolatile

liquidcirculatesthroughthecapillarytubesundertheactionofthe

compressionpump.

(i) Statethereasonforusingavolatileliquid (1

mk)

(ii) Explainhowthevolatileliquidismadetovaporizeinthecooling

compartmentandtocondenseinthecoolingfins (2

mks)

(iii) Explainhowcoolingtakesplaceintherefrigerator (3

mks)

(iv) Whatisthepurposeofthedoublewall? (1mk)

(c) Steam ofmass3.0gat1000Cispassedintowaterofmass400gat

100C.ThefinaltemperatureofthemixtureisT.thecontainerabsorbs

negligibleheat.(Specificlatentheatofvaporizationofsteam

=2260kJ/kg,specificheatcapacityofwater=4200Jkg-1K-1)

(i) Deriveanexpressionfortheheatlostbythesteam asitcondensesto

Doublewall

Freezing
compartment Capillarytube

Vapour

Condenser

LiquidCompression
pump

Coolinfins
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waterattemperatureT. (3mks)

(ii) Deriveanexpressionfortheheatgainedbywater

(2mks)

(iii) DeterminethevalueofT (2mks)

18. (a) Statewhatismeantbycentripetalacceleration

(b) Figure12showsmasses,A,BandCplacedatdifferentpointsona

rotatingtable.Theangularvelocity,,ofthetablecanbevaried.

(i) Statetwofactorsthatdeterminewhetheraparticularmassslidesoffthe

tableornot (2mks)

(ii) ItisfoundthatthemassesslideoffatangularvelocitiesA,B,and

Crespectively.ArrangethevaluesofA,B,Cindecreasingorder.

(c) Ablockofmass200gisplacedonafrictionlessrotatingtablewhilefixed

tothecentreofthetablebyathinthread.Thedistancefrom thecentreof

thetabletotheblockis15cm.Ifthemaximum tensionthethreadcan

withstandis5.6N.Determinethemaximum angularvelocitythetable

canattainbeforethethreadcuts. (4mks)

19. (a) Statethelawoffloating (1mk)

Rotating
table

Figure12
Masses
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(b) Figure13showsasimplehydrometer

(i)Statethepurposeoftheleadshotsintheglassbulb

(1mk)

(ii)Howwouldthehydrometerbemademoresensitive?

(1mk)

(iii)Describehowthehydrometeriscalibratedtomeasurerelativedensity

(c)Figure14showsacorkfloatingonwaterandheldtothebottom ofthebeaker

byathinthread.

(i) Nametheforcesactingonthecork

(3mks)

Uniform tube

Glassbulb

Leadshots

Water

Thread

Cork

Figure14

Figure13



107
Formarkingschemes,call/Whatsapp-0746721892

(ii) Describehow eachoftheforcesmentionedin(i)abovechanges

whenwaterisaddedintothebeakeruntilitfillsup. (3mks)
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K.C.S.E2008
PHYSICSPAPER232/1

QUESTIONS

SECTIONA(25MKS)

Answerallthequestionsinthissectioninthespacesprovided.

1. Adrugmanufacturergivesthemassoftheactiveingredientinatabletas5mg.

Expressthisquantityinkilogrammeandinstandardform.

(1mk)

2. Themassesofequalvolumesofacertainliquidandofwaterwerefoundto

bemvandmw respectively.Giventhatthedensityofwateris1gcm-3,express

thedensity,p,oftheliquidintermsofmvmw (showyourwork)

(2mks)

3. Fig.1showsabrickplacedonaplaneinclinedatanangletothehorizontal.

Theweight,W,ofthebrickisshown.

a) Onthesamediagram showwitharrowstheothertwoforcesacting

onthebrickandnamethem.

(1mk)

b) Statehoweachofthetwoforcesnamed(a)aboveisaffectedwhen

theangleisreduced. (1mk)

4. Waterisknowntoboilat1000C.Astudentheatedsomewaterandnoticed

thatitboiledat1010C.

Statetwopossiblereasonsforthisobservation.

(2mks)

W

FIGURE1

θ
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5. Fig:2showsaflaskfilledwithwater.Theflaskisfittedwithacorkthrough

whichatubeisinserted.Whentheflaskiscooled,thewaterlevelrisesslightly,

thenfallssteadily.

Explainobservation. (3mks)

6.Fig.3showsahotwaterbathwithmetalrodsinsertedthroughoneofitssides.

Somewaxisfixedattheendofeachrod.Usethisinformationtoanswer

questions6and7.

Whatpropertyofmetalscouldbetestedusingthisset-up?

(1mk)

7. Besidesthelengthoftherodsthatiskeptconstant,whatelseshouldbekept

constantwhencomparingthepropertyforthedifferentmetalrods?

(1mk)

Hotwater

Metalrod

Wax

Figure3

Tube

Cork

Flask

Water

Figure



110
Formarkingschemes,call/Whatsapp-0746721892

8. Fig.4showsaconicalflask15cm high,filledwithaliquidofdensity1200kgm-3.

Theatmosphericpressureofthesurroundingis8.4x104Pa.

DeterminethepressureatthepointmkedX,atthebottom oftheflask.

(3mks)

9. Explainingthedifferencebetweenaliquidandagasintermsofintermolecular

distancesandforces.

(2mks)

10. Fig.5showsatoyrestingontopofaclosedbottle.Usetheinformationon

thefiguretoanswerquestions10and11.

Pointx

Figure4

1
5

c
m

Lightallowplastic
material

Thinmetalrod

Heavylead
ball

Pivo

Heavylead
ball

Bottle
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Mkonthediagram,pointQ,theapproximatecentreofgravityofthetoy. (1mk)

11. Givingareason,namethestateofequilibrium ofthetoy

(2mks)

12. Fig.6showsasheetofpaperrolledintoatube.

Whenafaststream ofairisblownintothetubeasshowninthediagram the

papertubecollapses.Explaintheobservation. (2mks)

13. ThegraphsinFig.7representtherelationsbetweenextensioneandmassm

addedontwospringsxandy.

Figure
5

Figure6

Papertube
Air

100 200 300 400 500 x
Fig2

y
m
m

40

30

20

10

0
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Giventhatthetwospringsaremadeofsamematerials,giveareasonwhythe

graphsaredifferent.

(1mk)

14. Thesystem inFig.8isinequilibrium

Whenthetemperatureofthewaterisraisedthesystem isobservedtotiltto

theright,statethereasonforthisobservation. (2mks)

SECTIONB(55MKS)

Answerallquestionsinthissectioninthespacesprovided.

15. a) StateNewton’ssecondlawofmotion. (1mk)

b) Amatatustartsfrom restandacceleratestocoveradistanceof49m

in7seconds.

Determine

(i) Itsacceleration; (3mks)

(ii) Itsvelocity,after7seconds (2mks)

c) Atrolleymovingonahorizontalbenchofheight1.2m,strikesabarrier

attheedgeofthebench.Thebrassmassonthetopofthetrolleyflies

offonimpactandlandsontheground2.5m from theedgeofthebench.

Determine:

Figure8

Metre
rule

Water

Pivot
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(i) Thetimetakenbythebrassmasstoreachtheground;

(2mks)

(ii) Thespeedatwhichthetrolleystruckthebarrier.

(2mks)

16. a) Definetheterm heatcapacity. (1mk)

b) YouareprovidedwiththeapparatusshowninFig.9andastopwatch.

Describeanexperimenttodeterminethespecificlatentheatofsteam,l,using

thesetup.Inyouranswerclearlyexplainthemeasurementstobemade

andhowthesemeasurementscouldbeusedtodeterminel.

(6mks)

c) Ablockofmetalofmass150gat1000Cisdroppedintoalaggedcalorimeter

ofheatcapacity40JK-1containing100gofwaterat250C.Thetemperature

oftheresultingmixtureis340C.(Specificheatcapacityofwater=4200JK-1).

Determine:

(i) Heatgainedbycalorimeter;

Figure9

Scale
balance

Laggedcalorimeter

Immersionheaterof
knownpower(P)
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(2mks)

(ii) Heatgainedbywater;

(1mk)

(iii) Heatlostbythemetalblock;

(1mk)

(iv) Specificheatcapacityofthemetalblock (3mks)

17. a) Whatismeantbyabsolutezerotemperature? (1mk)

Fig.10showsasetuptoinvestigatetherelationshipbetweentemperature

andvolumeforacertaingas.

b) Statetwofactorsthatarekeptconstant,inordertodeterminethe

relationship. (2mks)

Thermometer

Water

Beaker

Heatsource

Figure10

Seal

Syringe
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c) ThegraphinFig.11showstherelationshipbetweenvolumeandtemperature

fortheexperiment.

(i) Whatwasthevolumeofthegasat00C? (1mk)

(ii) Atwhattemperaturewouldthevolumeofthegasbezero?

(1mk)

(iii) Explainwhythetemperatureinpart(ii)abovecannotbeachieved.

(2mks)

d) Asealedgascylindercontains300cm3ofcertaingasatatemperature

of250C,andatapressureof9.5x104pa.Thegasinthecylinderwas

thencooledto100C.

Determinethenewpressureofthegasinthecylinder. (4mks)
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18. (a) Definetheterm velocityratioofamachine.

(1mk)

(b) Fig.12showspartofahydraulicpress.Theplungeristhepositionwhere

effortisappliedwhiletheRam pistonisthepositionwhereloadisapplied.

Theplungerhascross-sectionarea,am2whiletheRam pistonhas

cross-sectionarea,am2.

WhentheplungermovesdownadistancedtheRam pistonmovesupa

distanceD.

(i) Statethepropertyofliquidpressureonwhichtheworkingof

thehydraulicpressworks. (1mk)

(ii) Deriveanimpressionforthevelocityratio(V.R)intermsofA

anda. (4mks)

c) Amachineofvelocityratio45,overcomesaloadof4.5x103Nwhen

aneffortof135Nisapplied.

Determine:

(i) Themechanicaladvantageofthemachine;

(2mks)

(ii) Efficiencyofthemachine; (2mks)

(iii) Thepercentageoftheworkthatgoestowaste. (1mk)

19. a) Statetheprincipleofmoments. (1mk)

Figure12

Oil

Plungerof
cross
sectionalarea
=a

Ram pistonof
crossarea=A
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b) Auniform metalstripis3.0cm wide,0.6cm thickd100cm long.The

densityofthemetalis2.7g/cm3.

(i) Determinetheweightofthestrip. (3mks)

Thestripplacednapivotandkeptinequilibrium byforcesasshowninfig.13

(ii) DeterminethevalueofFandR (3mks)

(iii) Xisthedistancefrom theendoftheplanktothepointofapplication

offorceF.ForceFisnowappliedatvariouspointsnearertothepivot

sothatxincreases.Equilibrium ismaintainedallthetime.Onthe

axesprovidedsketchtherelationbetweenforceFandx.

(iv) Giveareasonfortheanswerin(iii)above

(1mk)

F

x

Uniform
plank

Figure13

20cm 15c

X

F W
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K.C.S.E2009
PHYSICSPAPER232/1

QUESTIONS

SECTIONA(25marks)

Answerallquestionsinthissectioninthespacesprovide

1. Inanexperimenttomeasurethedensityofaliquid,astudentfilledaburette

withaliquidtothe0cm3mark.Figure1showsasectionoftheburette

showingtheleveloftheliquidafter54.5goftheliquidhadbeenrunout

Determinethedensityoftheliquid

(3mks)

2. Inanexperimenttodeterminetheaccelerationduetogravityg,astudent

measuredtheperiod,TandlengthL,ofasimplependulum.Foralength

L=70.5cm,theperiodTobtainedas1.7s.GiventhatT=2√L/g,

determinethevalueofgcorrecttotwosignificantfigures

(2mks)

3. Asteelneedlewhenplacedcarefullyonwatercanbemadetofloat.Whena

detergentisaddedtothewateritsinks.Explainthisobservation
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4. Figure2showstwocylinderscontainingaliquidandconnectedwitha

tight–fittingflexibletube.Thecylindersarefittedwithair-tightpistons

AandB asshown

5. Whenequalforces,Fareappliedonthepistonsasshownitisobservedthat

pistonAmovesupwhileBmovesdown.Explainthisobservations (2mks)

6. TwoidenticalbeakersAandBcontainingequalvolumesofwaterareplaced

onabench.TheWaterinAiscoldwhileinBitiswarm.Identicalpieces

ofpotassium permanganateareplacedgentlyatthebottom ofeachbeaker

insidethewater.ItisobservedthatthespreadofcolourinBisfasterthan

inA.Explainthisobservation. (2mks)

7. Aclinicalthermometerhasaconstrictionintheborejustabovethebulb.

Statetheuseofthisconstriction.

Flexibletube

BA

FF
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Usethefollowinginformationtoanswerquestions7and8

8. TwoidenticalemptymetalcontainersPandQareplacedoveridenticalBunsen

burnersandtheburnerslit.PisdullblackwhileQisshinybright.Aftereach

containerattainsatemperatureof1000Ctheburnersareturnedoff.Identicaltest

tubescontainingwateraresuspendedineach containerwithouttouchingthe

sidesasshowninfigure3

ExplainwhythecontainerQmaybecomehotfasterthanP.

(2mks)

Explainwhythewaterintest-tubeinPbecomeshotfasterthaninQ

(2mks)

Test
tubes

Bunsenburners

P Q
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9.Figure4showsauniform cardboardintheshapeofparallelogram

Locatethecentreofgravityofthecardboard

(1mks)

10.Thethreespringsshowninfigure5areidenticalandhavenegligibleweight.

The extensionproducedonthe

system ofspringsis20cm.

20N
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Determinetheconstantofeachspring (2mks)

11.Figure6showstwoinflatedballoonshangingverticallyonlightthreads

Whenastream ofairisblowninthespacebetweentheballoons,theyare

observedtomovetowardseachother.Explainthisobservations

(1mk)

12.Figure7(a)showstheacceleration–timegraphforacertainmotion

a) b)

0 time0 time

Figure6

20
N
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Ontheaxesprovidedinfigure7(b),sketchthedisplacement–timegraph

forthesamemotion

(1mks)

13.Statewhatismeantbyabsolutezerotemperature(zeroKelvinor2730C)

14.Aturntableofradius8cm isrotatingat33revolutionspersecond.Determine

thelinearspeedofapointonthecircumferenceoftheturntable

SECTIONB(55MKS)

Answerallthequestionsinthissectioninthespacesprovided

15.(a)Statetwofactorsthataffecttheboilingpointofaliquid (2mks)

(b)100gofaliquidatatemperatureof100Cispouredintoawelllagged

calorimeter.

Anelectricheaterrated50W isusedtoheattheliquid.Thegraphin

figure8showsthevariationofthetemperatureoftheliquidwithtime.
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Figure8

(i) From thegraph,determinetheboilingpointoftheliquid

(1mk)

(ii) (I)Determinetheheatgivenoutthebytheheaterbetweenthetimes

t=0.5minutesandt=5.0minutes (2mks)

(II)From thegraphdeterminethetemperaturechangebetweenthetimes

t=0.5minutesandt=5.0minutes

(1mk)

(III)Hencedeterminethespecificheatcapacityoftheliquid (2mks)

(iii) 1.8gofvapourwascollectedfrom abovetheliquidbetweenthe

timest=6.8minutesandt=7.3minutes.Determinethespecificlatent

heatofvaporizationoftheliquid (4mks)

16.(a)Definetheterm efficiencyofamachine

(1mk)

(b)Figure9showsadrum ofmass90kgbeingrolledupaplaneinclined

at250tothehorizontal.TheforceFappliedis420Nandthedistance

Time,(minutes)

T
e

m
p

e
ra

tu
re

0
C
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movedbythedrum alongtheplaneis5.2m

Determine:

(i) Theworkdonebytheeffort

(3mks)

(ii) Theworkdoneinraisingthedrum

(3mks)

(iii) Theefficiencyoftheinclinedplaneasamachine

(2mks)

17. (a) Statethelawofflotation (1mk)

(b)Figure10showsarectangularmetalblockofdensity10500kgm-3and

dimensions30cm x20cm x20cm suspendedinsidealiquidofdensity

1200kgm-3byastringattachedtoapointabovetheliquid.Thethree

forcesactingontheblockarethetensionT,Onthestring,theweightW,

oftheblockandtheupthrust,Uduetotheliquid.

Drum

F

25
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(i)WritetheexpressionrelatingT,W andUwhentheblockisinequilibrium

insidetheliquid (1mks)

(ii)Determinetheweight,W oftheblock (3mks)

(iii)Determinetheweightoftheliquiddisplacedbythefullysubmergedblock

(2mks)

(iv)Hencedeterminethetension,Tinthestring

(1mk)

(c)Acertainsolidofvolume50cm3displaces10cm3ofkerosene

(density800kgm3)whenfloating.Determinethedensityofthesolid.

(4mks)

18. (a) Statethepressurelawforanidealgas (1mk)

(b) Anairbubbleisreleasedatthebottom ofatalljarcontaininga

liquid.

Theheightoftheliquidcolumnis80cm.Thevolumeofthebubble

increasesfrom 0.5cm3atthebottom oftheliquidto1.15cm3at

thetop.Figure11showsthevariationsofpressure,P,onthe

bubblewiththereciprocalofvolume1/v,asitrisesintheliquid.

Figure10

Block

Liquid

String
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(i) Statethereasonwhythevolumeincreasesasthebubblerisesin

theliquidColumn (1mk)

(ii) From thegraph,determinethepressureonthebubble:

(I) Atthebottom oftheliquidcolumn;

(2mks)

(II) Atthetopoftheliquidcolumn (1mk)

(iii) Hencedeterminethedensityoftheliquidinkgm-3

(3mks)

(iv) Whatisthevalueoftheatmosphericpressureofthesurrounding? (1

mk)

(c)Arubbertubeisinflatedtopressureof2.7x105Paandvolume3800cm3at

atemperatureof250C.Itisthentakentoanotherplacewherethetemperature

is150Candthepressure2.5x105Pa.Determinethenewvolume.

(4mks)

P
re

s
s

u
re

,P
x

1
0

3
p

.a
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19. (a)Defineangularvelocity (1mk)

(b)Threemassesareplacedonarotatingtableatdistances6cm,9cm and

12cm respectivelyfrom thecentreofrotation.Whenthefrequencyofrotation

isvaried,itisnotedthateachmassslidesoffatadifferentfrequencyofrotation

ofthetable.Table1showsthefrequencyatwhicheachmassslidesoff.

Table1

Radiusr(cm) 12 9 6

SlidingoffFrequency,

f,(rev/s)

0.68 0.78 1.0

(i) Statetwofactorsthatdeterminethefrequencyatwhicheachmass

slidesoff (2mks)

(ii) Oilisnowpouredonthetablebeforeplacingthemasses.Explainthe

effectofthisonthefrequencyatwhicheachmassslidesoff.

(2mks)

(c) Figure12showsaflywheelofradius14cm suspendedabouta

horizontal

axisthroughitscentresothatitcanrotatefreelyabouttheaxis.A

threadiswrappedroundthewheelandamassattachedtoitsloose

endsoastohangatapoint1.2cabovetheground.

Flywheel

Thread

Mass

1.26m

14c

Figure12
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Whenthemassisreleased,itacceleratesat0.28ms-2.Determinethe

angular

velocityofthewheeljustbeforethemassstrikestheground. (4mks)

K.C.S.E2010
PHYSICSPAPER232/1

QUESTIONS

1.Figure1showsaverniercaliperbeingusedtomeasuretheinternaldiameterofatube.

Recordthediameterofthetube

(1mk)

2.Astopwatchstarted0.50safterthestartedthestartbuttonwaspressed.Thetime

recordedusingthestopwacthforaballbearingfailingthroughaliquidwas2.53s.

Determinethetimeoffail. (1mk)

3.Somewaterinatincanwasboiledforsometime.Thetincanthensealedand

cooled.Aftersometimeitcollapsed.Explainedthisobservation.

(2mks)

4.Apaperwindmillinahorizontalaxiswasplacedaboveacandleasshown

infigure2.
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Whenthecandlewaslitthepaperwindmillbeguntorotate.Explain

thisobservation.

(2mks)

5.Whenaliquidisheatedinaglassflask,itslevelatfirstfails,mthenrises.

Explainthisobservation.

(2mks)

6.Figure3showsauniform metrerulepivotedat30cm mk.Itisbalancedby

weightof2Nsuspededatthe5cm mk.

5cm 30cm

2N

Determinetheweightofthemetrerule. (2mks)

7.Figure4showsahorizontaltubewithtwoverticaltubesxandy.waterflows

throughthehorizontaltubefrom righttoleft.Thewaterlevelintubexishigher

thanwaterintubey.

Explainthisobservation.

Litcandle

Figure4

Y
X
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(2mks)

8.Acartofmass30kgispushedalongahorizontalpathbyahorizontalforceof8N

andmoveswithaconstantvelocity.Theforceisthenincreasedto14N.determine:

i. Theresistancetothemotionofthecart.

(2mks)

ii. Theeccelerationofthecart. (1mk)

9.Whenadropofoleicacidofknownvolumeisdroppedonthesurfaceofwaterin

alargetrough,itspreadsouttoform alargecircularpatch.Stateoneassumption

madewhenthesizeofthemoleculeofoleicacidisestimatedbydetermining

theareaofthepatch. (1mk)

10.Theweightofasolidinairis5.0N.whenitisfullyimmersedinaliquidof

density800kgm-3itsweightis4.04N.determine:

a.Theupthrustintheliquid (1mk)

b.Thevolumeofthesolid. (1mk)

11.Whenabicyclepumpwassealedatthenozzleandthehandleslowlypushed

towardsthenozzle,thepressureoftheairinsideincreased.

Explainthisobservation. (1

mk)

12.Figure5showsamassof200gconnectedbyastringthroughahollowtubeto

amassof0.5kg.Teh0.5kgmassiskeptstationaryintheairbywhirlingthe

200gmassroundinahorizontalcircleofradius1.0metre.
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Determinetheangularvelocityofthe200gmass. (3mks)

13.StatetheSIunitofaspringconstant(NBinwords) (1mk)

14.Figure6showsanathleteliftingweightswhilestandingwiththefeetapart.

Explainwhystandingwiththefeetapartimprovesanathlete’sstability. (1mk)

String

Hollowtube

Mass=
200g

Mass=0.5kg

Figure5
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SECTIONB(Marks)

Answerallthequestionsintheirsectioninthespacesprovided

15.a)Acyclistinitiallyatrestmoveddownahillwithoutpedalling.Heapplied

brakesandeventuallystopped.Statetheenergychangesasthecyclistmoved

downthehill. (1mk)

b)Figure7showsamassof30kgbeingpulledfrom pointPtopointQwithaforce

of200Nparalleltoaninclinedplace.TehdistancebetweenPandQis22.5m.

Inbeingmovedfrom PtoQthemassisraisedthroughaverticalheightof7.5m.

i) Determinetheworkdone:

I bytheforce (2mks)

II onthemass (2mks)

ii) Determinetheefficiencyoftheinclinedplane. (2mks)

c)Suggestonemethodofimprovingtheefficiencyofaninclinedplane. (1

mk)

16.Inanexperimenttodeterminethedensityofsandusingadensitybottle,the

followingmeasurementswererecorded:

Massofemptydensitybottle-43.2g

Massofdensitybottlefullofwater=66.4g

Massofdensitybottlewithsomesand=67.5g

Filledupwithwater =82.3g

Usetheabovedatatodeterminethe:

a) Massofthewaterthatcompletelyfilledthebottle: (2
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mks)

b) Volumeofwaterthatcompletelyfilledthebottle: (1

mk)

c) Volumeofthedensitybottle: (1

mk)

d) Massofsand

e) Massofwaterthatfilledthespaceabovethesand.

(1mk)

f) Volumeoftehsand:

g) Densityofthesand (2mks)

17.a)Explainwhyitisadvisabletousethepressurecookerforcookingathigh

attitudes (2mks)

b)Waterofmass3.0kginitiallyat200Cisheatedinanelectrickettlerated

3.0KW.Thewaterisheateduntilitboilsat1000C.(Takespecificheat

capacityofwater4200jkg1K-1.Heatcapacityofthekettle=450JK-1,

Specificlatentheatofvaporizationofwater=2.3mjkg-1)

Determine

i) Theheatabsorbedbythewater. (1mk)

ii)Heatabsorbedbytheelectrickettle (2

mks)

iiii)Thetimetakenfortehwatertoboil (2

mks)

iv)Howmuchlongeritwilltaketooilawayallthewater. (2mks)

18.Figure8showsastoneofmass4.0kgimmersedinwaterandsuspendedfrom a

springbalancedwithastring.Thebeakerwasplacedonacompressionbalance

whosereadingwas85N.Thedensityofthestonewas3000kg-3whilethedensity

oftheliquidwas800kg-3.
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Determinethe:

a)Volumeoftheliquiddisplaced. (2mks)

b)Upthrustonthetone (4

mks)

c)Readingofthespringbalance: (2mks)

d)Readingofthecompressionbalancewhenthestonewasremoved

from thewater. (2mks)

19.a)Figure9showsavelocity-timegraphforthemotionofacertainbody.

Describethemotionofthebodyintheregion.

i) OA (1mk)

i) AB (1mk)

Springbalance

Stone

Water

Reading85N

Compressionbalance

Figure8

A

B
C

t(s)

v(ms-

1)
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iii) BC (1mk)

b)Acarmovinginitiallyat10ms-1deceleratesat2.5ms-2

i) Determine

I itsvelocityafter1.5s:

II thedistancetravelledin1.5s (2

mks)

III thetimetakenforthecartostop (2mks)

ii)Sketchthevelocity-timegraphforthemotionofthecaruptothetime

thecarstopped. (1mk)

iii)From thegraph,determinethedistancethecartravelledbeforestopping. (2

mks)

K.C.S.E2011
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PHYSICSPAPER232/1

QUESTIONS

SECTIONA(25marks)

Answerallthequestionsinthissectioninthespacesprovided.

1. Figure1showsalorrymovingonaninclinedsectionofastraightroad.Attheback

isachainhangingfrom apointonahorizontalaxisthroughthecentreofgravity

ofthelorry.

Statewithareasonwhetherthelorryisstableornotstable.

2. Statetheconstantforcethatopposesthemotionofastoneinitiallyatrest,asit

falls

Throughairfrom atallbuilding. (1mk)

3. Figure2showsaspringbalance.It'sspringconstantis125Nm-1.Thescale

spreadsoveradistanceof20cm.
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Determinethemaximum weightthatcanbemeasuredusingthisspring. (3mks)

4. Figure3showsanaluminum tubetightlystuckinasteeltube.

Explainhowthetwotubescanbeseparatedbyapplyingatemperature

changeat

thejunctiongiventhataluminium expandsmorethansteelforthesame

temperaturerise.

(2mks)

5. Figure4showstwoidenticalbeakersPandQfullofwaterat90°C.Twosimilar

cold

wetclothesarewrapped,onearoundthetopofPandtheotheraroundthe

bottom ofQ.

Statewithareason,the,beakerinwhichthewatercoolsfaster. (2

mks)



139
Formarkingschemes,call/Whatsapp-0746721892

6. Figure5isagraphofnetforceonabodyagainstit's,velocityasitfallsthroughaliquid.

Determinetheterminalvelocityofthebody. (1

mk)

7. Figure6showsasmalltoyboatfloatingonwaterinabasin.XandYare-two

pointsnearthetoy.
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WhenahotmetalrodisdippedintothewateratpointX,thetoyisobservedto

movetowardsY.Explainthisobservation. (2mks)

8. Whenthetemperatureofagasinaclosedcontainerisraised,thepressure

ofthegas

increases.Explainhowthemoleculesofthegascausetheincreaseinpressure.

(2mks)

9. Figure7showspartofapetrolengine,inwhichairflowingunderatmospheric

pressurepassesintoaconstriction,whereitmixeswithpetrol.Themixture

thenflowsintoacombustioncylinder.

Explainwhatcausesthepetroltomovefrom thepetrolchambertotheairstream

intheconstrictionwhenthepistonismoveddownwards. (2

mks)

10. Statethereasonwhyitiseasiertoseparatewaterintodropsthantoseparate

asolidintosmallerpieces. (1

mk)

Figure8showsauniform woodenblockofmass2kgandlength25cm lyingona
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bench.

Ithangsovertheedgeofthebenchby10cm.Usethefiguretoanswerquestions

11and12.

11. Indicateonthefiguretwoforcesactingonthewoodenblock.

(1mk)

12. Determinetheminimum forcethatcanbeappliedonthewoodenblock

tomakeitturnabouttheedgeofthebench. (2

mks)

13. Aparticlestartsfrom restandacceleratesuniformlyinastraightline.After

3secondsitis9m from thestartingpoint.Determinetheaccelerationofthe

particle. (3mks)

14. Figure9showsasyringefullofwater.IthastwoidenticalholesAandB

drilledalongit'scylinder.Thecylindernozzleisclosed.

Statewithareasonhowthespeedsofthejetsofwaterfrom AandBcompare

when

thepistonispushedintothecylinder.

Closed
nozzle

Cylinder

Piston

Figure9
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SECTIONB:(55mks)

Answerallquestionsinthissection

15. Figure10showsasimplependulum oflength80cm.Thependulum bobwhose

massis50goscillatesbetweenpointsAandB,throughitsrestpositionC.A

andareboth10cm higherthanC.

(a) (i)Indicatewithanarrow,onthepathACB,thedirectionofthegreatest

velocityofthebobasitmovesfrom AtoB. (1mk)

(ii)Statetheform ofenergypossessedbythependulum bobatpointA.

(1mk)

(b)Determine:

(i) thevelocityofthebobatpointC (3mks)

(ii) thetensioninthestringasthebobpassespointC

(3mks)

(takeaccelerationduetogravityg-10m/s2)

c) Aftersometime,thependulum comestorestatpointC.Statewhathappens

totheenergyitinitiallypossessed. (1

mk)

16.Figure11showsastoneattachedtotheendofastringmovinginahorizontal

circlewithauniform speedof2ms-1.WhenthestonereachespointXonthe

circle,thestringbreaks.
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(i)Indicateonthediagram withanarrow,thedirectionofthemotionofthestone

whenthestringbreaks. (1mk)

(ii)Statethemagnitudeofthevelocityafterthestringbreaks.

(1mk)

(iii)Giveareasonforyouranswersin(i)and(ii) (1mk)

(b)Figure12showsalorrytowingatrailerusingarope.

ThelorryexertsaforceNonthetrailerandthetrailerexertsanequalbutopposite

forceM onthelorry.ThefrictionalforcebetweenthetrailerandtheroadisF.

ExplainhowtheforcesN,M andFenablethetrailertomove. (2

mks)
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(c)Figure13showsafrictionlesstrolleyofmass2kgmovingwithuniform velocity

towardsawall.Atthefrontofthetrolleyisaspringwhosespringconstantis

25Nm-1.Thetrolleycomestorestmomentarilyaftercompressingthespring

by3cm andthenreboundsfrom thewall.

(i)Determine

(I) theforceexertedonthewallbythespring. (3

mks)

(II)themaximum accelerationofthetrolleyasitreboundsfrom thewall. (3

mks)

(ii)Statethereasonwhythetrolleyacquiresaconstantvelocityafterit

rebounds. (2mks)

17.(a)Whenthetemperatureofwaterreachestheboilingpoint,bubblesrise

Tothesurface.

(i) Statewhatiscontainedinthebubbles. (1

mk)

(ii) Statethereasonwhybubblesrisetothesurfaceonlyattheboiling

point. (1mk)

(b)Figure14showsagraphofvapourpressureagainstthetemperatureof

watervapour,inalaboratorywhereamercurybarometerindicatesaheight

of61.8cm.
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(b)(i)DeterminetheatmosphericpressureinthelaboratoryinNm -2

(Takeg-10m/S2anddensityofmercury=13600kg/m3). (3

mks)

(ii)Usethegraphtodeterminetheboilingpointofwaterinthelaboratory.

(1mk)

(c) Inanexperimenttodeterminethespecificheatcapacityofametal,a100g

ofthe

metalwastransferredfrom boilingwatertoalaggedcoppercalorimeter

containingcoldwater.Thewaterwasstirredandafinalsteadytemperature

wasrealized.Thefollowingdatawasrecorded.

Initialtemperatureofcoldwaterandcalorimeter=20°C.

Temperatureofboilingwater=99°C.



146
Formarkingschemes,call/Whatsapp-0746721892

Finaltemperatureofwater,calorimeterandthemetal=27.7°C.

Massofcoldwaterandcalorimeter=130g.

Massofcalorimeter =50g.

(Takespecificheatcapacityofwateras4200Jkg-1K-1)

(Specificheatcapacityofcopperas400Jkg-1K-1).

Usethedatatodetermine:

(i) theheatgainedbythewaterandthecalorimeter; (3mks)

(ii) thespecificheatcapacityofthemetal. (3mks)

(d) Stateonepossiblesourceoferrorinthevalueofthespecificheatcapacity

obtainedintheexperiment. (1

mk)

18.(a)Figure15showsametalboltwhichisthreaded.

ExplainhowametrerulecanbeusedtomeasureThepitch(distancebetween

adjacentpeaks)ofthethreading. (2mks)

(b)Figure16showsascrewjackwhosescrewhasapitchof.limn,andhas

ahandleof25cm long.
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Determinethevelocityratioofthejack.

(3mks)

(c)Abulletofmass60gtravellingat800ms-1hitsatreeandpenetratesadepth

of15cm beforecoming.torest

(i)Explainhowtheenergyofthebulletchangesasitpenetratesthetree. (1

mk)

(ii)determinetheaverageretardingforceonthebullet.

(3mks)

19.(a)Statetheconditionnecessaryfora bodytofloatinafluid. (1

mk)

(b) Ashipmadeofsteelisobservedtofloatonwateryetthedensityofsteel

isapproximatelyeighttimesthatofwater.Explainthisobservation.(2mks)
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(c)Figure17showsthreestagesofanexperimenttodeterminerelativedensity

of

corkwhichnormallyfloatsonwater.Tomakeitsink,asinkerishungbelow

thecork.

In(I)aspringbalanceisusedtomeasuretheweightW ofthecorkinair.

In(II)thespringbalanceisusedtomeasuretheapparentweightW1,whenonlythe

sinkerissubmergedinwater.

In(III)thespringbalanceisusedtomeasuretheapparentweightW2whenboththe

corkandthesinkeraresubmerged.

Thefollowingobservationsweremade.

W = 0.08N

W1 = 0.060N

W2 = 0.28N

Usethisinformationtodeterminethe:

(i)upthrustoncork. (3mks)

(ii)Relativedensityofcork. (3mks)
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(d)Figure18showspartsofasimplesubmarine,ashipthatcantravelboth

onwaterandunderwater.

Todothiswaterispumpedinoroutoftheballasttanks.

Explainhowthetanksareusedtochangethedepthofthesubmarine. (2

mks)
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K.C.S.E2012
PHYSICSPAPER232/1

QUESTIONS

1. Figure1showsameasuringcylindercontainingsomewater.

Determinethereadingonthemeasuringcylinder,afterthreedropsof

watereachofvolume0.6cm3areadded (2mks)

2.

Astudentpullsablockofwoodalongahorizontalsurfacebyapplying

aconstantforce.Statethereasonwhytheblockmovesataconstant

velocity. (1mk)

3.

Asolidweighs16.5Nonthesurfaceofthemoon.Theforceofthe

gravityonthemoonis1.7Nkg-1.Determinethemassofthesolid. (3

mks)

4. Abottlecontainingasmellinggasisopenedatthefrontbenchofa

classroom.Statethereasonwhythegasisdetectedthroughouttheroom.

(1mk)

WATER

FIGURE1
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5. Figure2showsaflatbottomedflaskcontainingsomewater.Itisheated

directlywithaveryhotflame.

Explainwhythecrackislikelytocrack (2mks)

6.

Statetwoenvironmentalhazardsthatmayoccurwhenoilspillsover

alargesurfaceareaofthesea. (2mks)

7.

Aballoonisfilledwithagaswhichislighterthanair.Itisobserved

Stand

Flask

Water

Hotflame
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toriseinairuptoacertainheight.Stateareasonwhytheballoon

stopsrising. (1mk)

8.

Inverifyingthepressurelawofgases,thetemperatureandpressure

ofagasarevariedatconstantvolume.Statetheconditionnecessaryfor

thelawtohold. (1mk)

9.

Statethereasonwhyasteelsphererestingonahorizontalsurfaceis

saidtobeneutralequilibrium. (1

mk)

10. Table1showstheresultofanexperimentcarriedouttostudythe
propertiesofaspring.

Table1

Force(N) 0 10 20 30 40

Extension

(cm)

0 2 4 6 8

Statewithareasonwhethertheexperimentwasdonewithintheelastic
limitofthespring. (2mks)

11. Figure3showsagraphofvelocityagainsttimeforamovingbody.
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Describethemotionofthebodyduringthe10seconds (2mks)

12.

Statetworeasonswhytheefficiencyofpulleysystem isalways
lessthan100%

(2mks)

13.

Figure4showsagraphoftemperatureagainsttimewhenpuremelting

iceat00Cisheateduniformly.

Explainwhathappensbetweenparts:

(i) OA (1mk)

(ii) AB (1mk)

T
e

m
p

e
ra

tu
re

0
C

Time(s)
Figure4
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14.

(a)Anaeroplaneismovinghorizontallythroughstillairatauniform speed.

Itisobservedthatwhenthespeedoftheplaneisincreased,itsheight

abovethegroundincreases.Statethereasonforthisobservation.

(1mk)

(b)Figure5showspartsA,BandCofaglasstube.

Statewithareasonthepartofthetubeinwhichthepressurewillbelowest

whenairisblownthroughthetubefrom AtowardsC. (2mks)

15.
(a) Figure6showsagraphofvolumeagainsttemperatureforagivenmassof

gas.
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Usethegraphtodeterminetheabsolutezerotemperaturein°C. (2
mks)

(b)Figure7showsahorizontaltubecontainingairtrappedbyamercury

threadoflength24cm.Thelengthoftheenclosedaircolumnis15cm.

Theatmosphericpressureis76cmHg.

(i) Statethepressureofthe
enclosedair. (1mk)

Figure
6

Temperature
V

o
lu

m
e
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(ii) Thetubeisnowheldina

verticalpositionwiththeopenendfacing

upwardsasshowninFigure8.

Determine:

(i) Thepressureoftheenclosedair.

(ii) Thelength(l)oftheenclosedaircolumn

c)

Inanexperimenttodemonstrateatmosphericpressure,aplasticbottle

ispartiallyfilledwithhotwaterandthebottleisthentightlycorked.

Aftersometimethebottlestartstogetdeformed.

(i)Statethepurposeofthehotwater. 1mk)

(ii)Statethereasonwhythebottlegetsdeformed (1

mk)

(iii)Explainyouranswerinc(ii) (2

mks)

16.

(a)Figure9showsatrolleyonasmoothsurfacebeingpulledbya
constantforceF.

Mercury

AirFigure8

24cm
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(i)Ontheaxisprovided,sketchthevelocity-timegraphforthe

motionofthetrolley.

(2mks)

(ii)Aparachutefallingthroughtheairattainsterminalvelocity

afterashort-time.Statethereasonwhyitattainsterminal

velocity. (1mk)

c)

Figure10showsthepathofanobjectofmassm attachedtoastringof

lengthrwhenwhirledinaverticalcircleataconstantspeedV,aisthe

highestpointonitspath

V
e

lo
c

it
y

Time

Trolley

Smoothhorizontal
surface

Figure9

F
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(i) Statetheforcesthatprovidethecentripetalforceontheobjectwhen

itisatpointA. (2mks)

(ii) Indicatewithanarrowonthediagram thedirectionofthenetforceF

actingontheobjectwhenitisatA. (1mk)

17.
(a)Figure11showshowanundergroundroom wasventilated.Ithad

twovents,oneatAandotheratB.AfirewaslitatpointC.

Explainwhathappenedtotheventilationwhenthefirewaslit.

(3mks)

(b)Explainhowavacuum flaskminimizeslossofheatthroughradiation

(1mk)

c)Inanexperimenttoinvestigatetheunsualexpansionofwater,afixed

massofwaterat00Cwasheateduntilitstemperaturereached200c.

Ontheaxisprovided,sketchagraphofdensityagainsttemperatureofthe

waterfrom00Cto200c (2

mks)

D
e

n
s

it
y

(g
/c

m
3
)

temperature
(00C)

VentA VentB

Figure
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d)

Animmersionheaterrated2.5Kwisimmersedintoaplasticjug

containing2kgofwaterandswitchedonfor4minutes.Dermine;

(i) Thequantityofheatgainedbythewater; (2mks)

(ii) Thetemperaturechangeforthewater; (3mks)

takespecificheatcapacityofwateras4.2x103Jkg-1K-1).

18.
(a)Figure12showsasetupusedtodeterminethemassofasolidS.

TherodispivotedatitscentreofgravityC.

(i) Statetwomeasurementsthatneedtobemadetodetermine
themassofsolidS. (1mk)

(ii)Writeanexpressiontoshowhowthemeasurementsin(i)above

areusedtoobtainthemassofS. (2mks)

b)
Figure13showsalogofwoodofmass20kgsubmergedinwaterina

pondandheldinpositionbystrikingfixedtothebottom ofthepond.
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Giventhatdensityofwateris1000kgm-3andthatofwoodis800kg-3,

determinethe;

(i)Volumeofthelog, (3mks)

(ii)Upthrustonthelog. (2mks)

(iii)Tensioninthestring (2mks)

19. (a)Figure14showsaliftpump.
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Explainwhy,whenthepistonis:

(i) Pulledupwards,valveAopenswhilevalveBcloses. (2

mks)

(ii) Pusheddownwards,valveAcloseswhilevalveBopens. (2

mks)

(b)Afterseveralstrokes,waterrisesabovethepistonasshowninfigure15.

Statehowwaterisremovedfrom thecylinderthroughthespout.
(1mk)

(c)Aliftpumpcanliftwatertoamaximum heightof10m.Determinethe
maximum heighttowhichthepumpcanraiseparaffin.

Spout

ValveB

ValveA

Piston

Figure
14

Spout

Water

Water

Pisto
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(takedensityofparaffinas800kgm-3anddensityofwateras1000kgm-3).
(3mks)

(d)Stateonefactorthatdeterminestheheighttowhichaforcepumpcan
liftwater. (1mk)

K.C.S.E2013
PHYSICSPAPER232/1

QUESTIONS

SECTIONA(25mks)

Answerallthequestionsinthissectioninthespacesprovided.

1.Figure1showspartofthemainscaleandvernierscaleofaverniercalipers.

Recordthereadingindicated. (1mk)

2.Stateonefactorthataffectstheturningeffectofaforceonabody. (1

mk)

3.Figure2showssomeairtrappedbymercuryinaglasstube.Thetubeisinverted

inadishcontainingmercury.
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Giventhattheatmosphericpressureis760mmHgandtheheightofmercury

columninthetubeis600mm,determinethepressureoftheairtrappedin

thetubeinmmHg. (3mks)

4.Anobjectofweight20Nattachedattheendofaspringcausesanextensionof

0.5cm onthespring. (1mk)

(a)Determinethespringconstantofthespring. (2

mks)

(b)Determinetheweightofanobjectthatwouldcauseanextensionof0.86cm

whenattachedattheendofthesamespring.

(1mk)

5.Statetwomeasurementsyouwouldtakeinanexperimenttodeterminethe

upthrustofanobjectwhichisimmersedinafluid.

(2mks)

6.Statehowthemeasurementsinquestion(5)areusedtodeterminetheupthrustof
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theobject. (1mk)

7.Figure3showsapieceofwoodfittedintoacopperpipeandapieceofpaper

wrappedtightlyaroundthejunction.

Itisobservedthatwhenaflameisappliedaroundthepaperatthejunction,the

sideofthepaperaroundthewoodburnsfirst,.Explainthisobservation.

(2mks)

8.Figure4showsauniform meterruleofweight1Nwithtwoweightsof0.18N

and0.12Nsuspendedfrom itsends.

Determinehowfarfrom the0.18Nweightapivotshouldbeplacedinorderto

balancethemeterrule. (3mks)

9.Explainwhybrakesfailinahydraulicbrakingsystem whenairgetsintothesystem.(2

mks)

Figure4

Figure3

Copperpipe

Pape
r

Wood
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10.Figure5showsabunsenburner.

Explainhowairisdrawnintotheburnerwhenthegastapisopen. (3

mks)

11.Figure6(a)and6(b)showcapillarytubesinsertedinwaterandmercuryrespectively.

Itisobservedthatinthewaterthemeniscusinthecapillarytubeishigherthan

themeniscusinthebeaker,whileinmercurythemeniscusinthecapillarytube

islowerthanthemeniscusinthebeaker.Explaintheseobservations. (2

mks)

12.Statewhyitisnecessarytoleaveanairspaceinaclosedglassbottleofwaterwhen

istobekeptinarefrigerator. (1

Capillarytubes

Water
Mercury

Figure
(6a)

Figure6(b)

Nozzle

Gastap

Gas

Air

Figure5
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mk)

13.Adropofblueinkisintroducedatthebottom ofabeakercontainingwater.Itis

observedthataftersometime,allthewaterinthebeakerturnsblue.Namethe

processthattakesplace. (1mk)

SECTIONB(55mks)

Answerallthequestionsinthissectioninthespacesprovided.

14.(a)StatetwowaysinwhichthecentripetalforceonabodyofmassM canbe

increased.

(2mks)

(b)Figure7showsanobjectattheendofalightspringbalanceconnectedto

apegusingastring.

Theobjectismovinginacircularpathonasmoothhorizontaltablewitha

constantspeed.

Springbalance

objec Pe

Figure7
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(i)Statewhatprovidesthecentripetalforce. (1

mk)

(ii)Indicatewithanarrowonthefigurethedirectionofcentripetalforce. (1

mk)

(iii)Stateareasonwhytheobjectisacceleratingwhileitsspeedremains

constant. (1mk)

(iv)Giventhatthemassoftheobjectis0.5Kganditismovingataspeed

of8ms-1ataradiusof2m,determinethereadingonthespringbalance.(3

mks)

(c)Astonethrowverticallyupwardsreachesaheightof100m.Determinethe:

(i)Initialvelocityofthestone.

(Neglectairresistanceandtakeg=10ms-2) (2

mks)

(ii)Totaltimethestoneisinair. (2mks)

15.(a)Statethemeaningoftheterm “specificlatentheatoffusion”. (1

mk)

(b)Figure8showsasetupofapparatususedinanexperimenttodeterminethe
specificlatentheatoffusionofice.
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Thefollowingreadingswerenotedaftertheheaterwasswitchedonfor5minutes:

- Massofbeaker =130g

- Massofbeaker+meltedice=190g

(i)Determinethe:

(I)energysuppliedbythe60W heaterinthe5minutes. (3

mks)

(II)specificlatentheatoffusionofice. (4mks)

(ii)Itwasobservedthatsomeofthecrushedicemeltedevenbeforetheheater

wasswitchedon.Stateareasonforthisobservation. (1mk)

16.(a)Ahorizontalforceof12Nisappliedonawoodenblockofmass2kgplacedona

horizontalsurface.Itcausestheblocktoaccelerateat5ms-2.Determinethe

frictionalforcebetweentheblockandthesurface.

(3mks)

Electricheater
(60W)

Dropofwaterfrom melted
ice
Water

Figure8
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(b)Figure9showsagraphofvelocityagainsttimeforaballbearingreleased

atthesurfaceofviscousliquid.

Explaintheballbearingforparts

(i)OA

(ii)AB

(c)Figure10showsapulleysystem usedtoraisealoadbyapplyingan

effortof500N.Statethe:

Figure9
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(i)Velocityratioofthesystem (1

mk)

(ii)Purposeofthepulley2 (1mk)

(iii)Giventhatthemachinehasanefficiencyof80%,determinethemaximum

loadthatcanberaised. (3mks)

17.Figure11showsaninsulatedcylinderfittedwithapressuregauge,aheatingcoiland

africtionlesspistonofcross–sectionalarea100cm2.

Pulley1 Effort=500N

Pulley
2

Load

Figure10

Piston

Pressure
gaugeThermomete

r

Heating

Figure11
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(a)WhilethepistonisatpositionO,thepressureoftheenclosedgasis10Ncm2at

a

temperatureof270C.Whena10kgmassisplacedonthepiston,itcomesto

restat

positionAwithoutchangeinthetemperatureofthegas.

(i)Determinethenewreadingonthepressuregauge. (4mks)

(ii)Statewithareasonhowthevalueobtainedin(i)compareswiththe

initialpressure.

(2mks)

(b)Thegasisnowheatedbytheheatingcoilsothatthepistonmovesbackto

theoriginalpositionO.

(i)Statethereadingonthepressuregauge. (1

mk)

(ii)Determinethetemperatureofthegasin0C. (4mks)

(Takeg=10Nkg-1)
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18.(a)Figure12showsaweighingbalanceonwhichabeakercontainingsomewater

isplaced.Thereadingonthebalanceis2.80N.Ametalblockweighing2.7N

issuspendedfrom aspringbalance.

(i)Statewhatisobservedonthespringbalanceandtheweighingbalance,asthe

metal

blockisgraduallyloweredintothewater.

(I)Observationonspringbalance. (1mk)

(II)Observationonweighingbalance. (1mk)

Spring

Metalblock

Water

Weighing
balance
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(ii)Explaintheobservationmadeonthespringbalancein(I).

(2mks)

(iii)Whenthemetalblockisfullyimmersedinthewater,thereadingonthespring

balnceis

foundtobe2.46N.Determinethe:

(I)readingontheweighingbalance. (2

mks)

(II)densityofthemetal. (3mks)

(c)Figure13showsahydrometerwithathinstem floatinginwaterinabeaker.
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Statewithareasonwhatisobservedonthehydrometerwhenthetemperatureof

thewaterisraised. (2mks)

Water

Leadshot

Figure13
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K.C.S.E2014
PHYSICSPAPER232/1

QUESTIONS

AnswerALLthequestionsinthissectioninthespacesprovided.

1.Astudentmeasuredthelengthofawirefourtimesusingametreruleandobtainedthe

followingreadings:18.6cm;18.5cm and18:5.Determinethelengththestudent

shouldrecord (2mks)

2.Figure1showsamagnifiedscaleofamicrometerscrewgauge.

3.Statethereasonwhyitisnotcorrecttoquotetheweightofsolidobjectsinkilograms.

(1

mk)

4.Figure2showsasectionofacurvedsurfaceABCD.PointAishigherthanpointB

whileBCDishorizontal.PartABCissmoothwhileCDisrough.Amassm is

releasedfrom restatAandmovestowardsD.

Statethechangesinthevelocityofm between

a)BandC (1mk)

b)CandD. (1mk)
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5.Figure3showstwocylindersofdifferentcross-sectionalareasconnectedwitha

tube.Thecylinderscontainanincompressiblefluidandarefittedwithpistonsof

cross-sectionalareas4cm2and24cm2.

OpposingforcesPandQareappliedtothepistonssuchthatthepistonsdonotmove.

Ifthepressureonthesmallerpistonis5Ncm-2.DetermineforceQ. (2mks)

6. AnoildropofvolumeVm3introducedonthesurfaceofwaterspreadstoform

apatchwhoseareaisAm2.Deriveanexpressionorobtainingthediameter,d

ofamoleculeofoil (2mks)

7. Figure4showashowsasourceofheatplacedatequaldistancesfrom twoidentical

flaskXandYcontainingair.ThesurfaceofXispaintedblackwhileYisclear.

XandYarelinkedbyU-tubefilledwithwaterwhoselevelsSandTareinitially

thesame.ItislaterobservedthatSfallswhileTrises.Explainthisobservation.

(2mks)
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8.Figure5showsauniform rod4m longandofmass2kg.Itispivoted1m from

oneendandbalancedhorizontallybyastringattachedneartheotherend.

Determinethepositionwhereamassof5kgshouldbeplacedontherodsothat

therodremainshorizontalandthetensioninthestringiszero.

(3mks)

9.Figure6showstwoidenticalrodsJKandLKconnectedwithahingeatK.

Thepositionofthecentreofgravityforthesystem isatP.Thearrangementisnow

adjustedsothatJandLmoveequaldistancestowardsO.Sketchthenew

arrangementonthesamediagram andmkthenewpositionofthecentre

ofgravity. (2mks)

10.Alightspiralspringextendsby4mm whenloadedwithaweightW.Thespringis

connectedinserieswithanidenticalspring.Thecombinationisloadedwiththe

weightW.Determinetheextensionofthecombination

(2mks)
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11.Figure7showsanincompressiblefluidflowingthroughapipe,A1andA2are

thecrosssectionareasofthepipesinthelargersectionandsmallersectionof

thepiperespectively,whileV1andV2arespeedsofthefluidatthetwosection

ofthepipe.

DeriveanexpressionfortheratioofthespeedsV2/V1intermsofA1andA2.

(2mks)

12.Ontheaxisprovided,sketchthegraphwhichshowstherelationshipbetweenvolume

andtemperatureofafixedmassofwaterinthetemperaturerangeO0to100C.

(1mk)

13.Figure8showsagraphofthevariationoftemperaturewithtimeforapuresubstance

heatedataconstantrate.
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Assumingthatheattransfertothesurroundingsisnegligible,statethechanges

observedonthesubstanceinregion;

a) BC (1mk)

(b)DE (1mk)

14.InasmokecellexperimenttodemonstrateBrownianmotion,smokeparticles

areseenmovingrandomly.Statethecauseoftherandomness.

(1mk)

SECTIONB:(55mks)

Answerallthequestionsinthissectioninthespacesprovided.

15.Figure9showsavelocitytimegraphforthemotionofabodyofmass2kg

(a)Usethegraphtodeterminethe;

(i)Displacementofthebodyafter8seconds. (3
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mks)

(ii)AccelerationafterpointB; (3mks)

(iii)Forceactingonthebodyinpart(a)(ii) (3mks)

(b)Sketchadisplacementtimegraphforthemotionfrom pointAtoC. (2

mks)

16.Figure10showsatrolleyofweight20Npulledbyaforceof4Nfrom the

bottom tothetopofainclinedplaneatauniform speed.

a)(i)Statethevalueoftheforceactingdownwardsalongtheinclinedplane. (1

mk)

(ii)Explainhowthevalueinpart(a)(i)isobtained. (2mks)

b) Forthesystem,determinethe:

(i)Mechanicaladvantage; (3mks)

(ii)Velocityratio; (3mks)

(iii)efficiency. (2mks)
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17.(a)Alonghorizontalcapillarytubeofuniform boresealedatoneendcontainsdry

airtrappedbyadropofmercury.Thelengthoftheaircolumnis142mm

at170C.Determinethelengthoftheaircolumnat250C

(3mks)

(b)Thepressureoftheairinsideacartyreincreasesifthecarstandsoutinthesun

forsometimeonahotday.Explainthepressureincreaseintermsofthekinetic

theoryofgases

(3mks)

(c)Inanexperimenttodeterminethespecificlatentheatofvapourizationofwater,

steam ofmass10gat1000Cispassedinto100gofwaterinitiallyat200Cina

containerofnegligibleheatcapacity.Thetemperatureofthewaterrisesto700C

(Takethespecificheatcapacityofwateras4.2x103Jkg-1K-1andtheboiling

pointofwateras1000C)

i)Determinethespecificlatentheatofvaporizationofwater. (4

mks)

ii)Statetwosourcesoferrorinthisexperiment (2mks)

18.(a)Whenabusgoesroundabendonaflatroad,itexperiencesacentripetal

force.Statewhatprovidesthecentripetalforce.

(1mk)

b)Statethepurposeofbankingroadsatbends (1

mk)
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(c)Astudentwhirlsastoneofmass0.2kgtiedtoastringoflength0.4m ina

verticalplaneataconstantspeedof2revolutionspersecond.(Takeacceleration

duetogravitygas10ms-2)

(i)Statetwoforcesactingonthestonewhenitisatthehighestpoint (2

mks)

(ii)Determinethe:

1) Angularvelocityofthestone (3mks)

ii)Tensioninthestringwhenthestoneisatthehighestpoint; (3

mks)

19. Figure11showsatesttubewhosecrosssectionalareais2cm2partiallyfilled

withleadshotfloatingverticallyinwater.

(Takegravitationalaccelerationas10ms2anddensityofwaterpws1gcm-3)

(a)(i)Determinethe:
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1)Volumeofthewaterdisplaced (2mks)

IIWeightofwaterdisplaced (3mks)

ii)Statethecombinedweightofthetesttubeandtheleadshot

(1mk)

iii)Determinethelengthofthetest-tubethatwouldbesubmergedinaliquid

ofdensity0.8gcm-3

(4mks)

(b)Thesetupinfigure11canbeusedasahydrometertomeasuredensities

ofliquids.

Statehowsuchahydrometerwouldbeimprovedtomeasuresmalldifferences

indensitiesofliquids. (1mks)
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K.C.S.E2015
PHYSICSPAPER232/1

QUESTIONS

SECTIONA:(25mks)

AnswerALLthequestionsinthissectioninthespacesprovided.

1.Figure1showspartofthemainscaleofavernierCalipers.

Insertthevernierscaletothemainscale,toshowareadingof3.14cm

(1mk)

2.Figure2(a)showstheinitialreadingofaburetteusedtomeasurethevolumeofoil.

After50dropsoftheoilwererunout,thefinalreadingwasasshownin.Figure2(b)

Determinethevolumeofonedropofoil (1mk)
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3.Aspringextendsby6cm whensupportingamassof0.06kgonearth.When

thespringisusedtosupportthesamemassonthemoon,itextendsby1cm.

Determinethemoon'sgravitationalstrength.(Takegravitationalfieldstrength

onearthas10Nkg1) (3mks)

4.Statetwofactorsthatdeterminethepressureatapointinaliquid. (2

mks)

5.Astudentwearingsharppointedheeledshoesislikelytodamageasoftwoodenfloor.

Explain. (2mks)

6.Figure3showsthearrangementofmoleculesinthethreestatesofmatter.

(a) Nametheprocessrepresentedbythearrow. (1mk)

(b) Statethereasonforthearrangementofmoleculesinstate3. (1

mk)

7.TwocontainersAandBofequaldimensionsbutdifferentmetalsarefittedwith

Identicalglasscasings.Thetwocontainersinitiallyatthesametemperatureare

simultaneouslyfilledwithboilingwater.Itisobservedthattheglasscasingon

AbreaksearlierthantheoneonB.

Explainthisobservation. (2

mks)
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8.Figure4showsauniform metalrodbalancedatit'scentrebydifferentforces.

DeterminethevalueofT. (3

mks)

9.Figure5showsairflowingthroughapipeofdifferentcross-sectionalareas.

TwopipesAandBaredippedintowater

Figure5

ExplainthecauseofthedifferenceinthelevelsofwaterinthepipesAandB.

10.Aballoonisfilledwithhydrogengasandthenreleasedintotheair.Itis

observedthatasitriseshigherintotheairitexpands.Explainwhyitexpands. (2

mks)

11 Apersoncarryingaheavyluggageusingonehandleansawayfrom the

luggage.Statethereasonforthis. (1mk)
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12.Figure6showsaglasstubewithwaterfittedwithtwoidenticalthermometers

AandB.ItisheatedasshownStatewithareasonwhichoneofthetwo

thermometersshowsahighertemperature (2mks)

13.Mechanicsisoneofthebranchesofphysics.Statewhatitdealswith (1

mk)

SECTIONB:55Mks

AnswerALLthequestionsInthissectioninthespacesprovided

14a)Figure7(drawntoscale)showsasectionoftapeafterpassingthrougha

tickertimeroperatedatafrequencyof50Hz.Thetapeisattachedtoatrolley

movinginthedirectionshown

i)Determinethevelocitybetween

i)PandQ (4mks)

II)X andY (2mks)
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ii)Determinetheaccelerationofthetrolley (3

mks)

b)Twobodiesofmasses5kgand8kgmovinginthesamedirectionwith

velocities20ms-1and15ms-1respectivelycollideinelastically.Determine

thevelocityofthebodiesafterthecollision (4

mks)

15.a)Figure8showsa200gmassplacedonafrictionlesssurfaceandattachedto

aspring.

Thespringiscompressedandreleased.Giventhattheelasticpotentialenergy

ofthecompressedspringis2.7x10-2J,determinethemaximum speedwith

whichtheblockmovesafteritisreleased. (4mks)

(b) Inawheelandaxlesystem,statetheadvantageofhavingalargewheel

Diametercomparedtotheaxlediameterforafrictionlesssystem. (1

mk)

(c) Abodyisreleasedfrom aheighth.Sketchagraphofpotentialenergy

Againstkineticenergyasthebodyfallstotheground. . (2

mks)

d)Figure9showsahydraulicliftsystem.Theradiusofthesmallpistonis3cm

whilethatofthelargerpistonis9cm.Aforceof90Nisappliedtothesmallerpiston.
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Determinethe

i)Maximum loadthatcanbelifted. (3mks)

Ii)Efficiencyofthesystem (3mks)

16.(a) Figure10showsanincompletesetupthatcanbeusedinanexperimentto

determinethespecificheatcapacityofasolidofmassm byelectricalmethod.

(i) Completethediagram byinsertingthemissingcomponentsforthe

Experimenttowork. (2mks)

(ii) Otherthantemperature,statethreemeasurementsthatshouldbetaken.

(3mks)

(iii) Thefinaltemperaturewasrecordedasθ.Writeanexpressionthatcan

beusedtodeterminethespecificheatcapacityofthesolid. (2

mks)

LaggingHeater
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b)Statethreewaysofincreasingthesensitivityofaliquidinglassthermometer

(3mks)

17a)Figure11showsagraphofpressure(p)againstvolume(v)forafixedmass

ofagasatconstanttemperature

Inthespaceprovided,sketchthecorrespondinggraphofPagainst
1

v
(1

mk)

b)Explainthepressurelawusingthekinetictheoryofgases (3

mks)

c)20cm3ofagasexertsapressureof760mmHgat250C.Determinethe

temperatureofthegaswhenthepressureincreasesto900mmHgandthevolume

reducesto15cm3 (4mks)

d)Figure12showsthepathofalightballprojectedhorizontally.

Theballisthenmadetospininananticlockwisedirectionasitmoves:

(i) onthesameaxis,sketchthenewpathoftheball. (1

mk)
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(ii) explainhowtheballattainsthenewpath. (2

mks)

18a)Figure13showsapendulum bobsuspendedbyathreadmovingina

horizontalcircle.

(i) Nametwoforcesactingonthependulum bobasitmoves. (2

mks)

(ii) Statewhathappenstoeachoftheforceswhentheangularvelocityofthe

pendulum bobisincreased. (2mks)

iii)Statetwoapplicationsofuniform circularmotionindailylife (2mks)

b)Figure14showsablockfloatinginwater

Whenthewaterisheated;itisobservedthatheblocksinksfurther.Explain

thisobservation (2
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mks)

PHYSICS

PAPER1

NOV.2016

SECTIONA:(25mks)

Answerallthequestionsin(hissectioninthespacesprovided.

1.Statewhatmechanicsasabranchofphysicsdealswith. (1mk)

2.Figure1showsachangeinvolumeofwaterinameasuringcylinderwhen

anirregularsolidisimmersedinit

.
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Giventhatthemassofthesolidis567g,determinethedensityofthesoliding/cm3

(Giveyouranswerscorrectto2decimalplaces), (3mks)

3.Whenadropofanorganicacidofknownvolumeisdroppedonthesurfaceofwater

inalargetrough,itspreadstoform alargecircular.patch.Stateoneassumption

madewhenthesizeofthe.moleculeoftheacidisestimatedbydeterminingthe

areaofthepatch. . (1mk)

4.Figure2(a)and2(b)showcapillarytubesinsertedinwaterandmercuryrespectively

Figure1
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Itisobservedthatinwaterthemeniscusinthecapillarytubeishigherthanthe

meniscusinthebeaker,whileinmercurythemeniscusinthecapillarytubeis

lowerthanthemeniscusinthebeakerExplaintheseobservations.

(3mks)

5.Figure3showsahotwaterbathwithmetalrodsinsertedthroughoneofitsends.

Somecandlewaxisfixedattheendofeachrod.Usethisinformationto

answer-questions5(a)and5fb).

(a) Whatpropertyofmetalscouldbetestedusingthisset-up? (1

mk)

(b) Besidesthelengthoftherodsthatiskeptconstant,whatelseshouldbe

keptconstantwhencomparingthepropertyforthedifferentmetalrods?

(1mk)

Capillarytubes

Water
Mercury

Figure(2(a) Figure2(b)

Hotwater

Metalrod

Wax

Figure3
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6. Figure4showsauniform lightbarrestinghorizontallyoncorksfloating

onwaterintwobeakersAandB.

Lightbar

ExplainwhythebartiltstowardssideAwhenequalamountofheatissupplied

toeachbeaker (2

mks)

7. Figure5showsanaluminium tubetightlystuckinasteeltube

Explainhowthetwotubescanbeseparatedbyapplyingatemperaturechangeat

thejunctiongiventhataluminium expandsmorethansteelforthesame

temperature

rise. (2mks)

8. (a)Anaeroplaneismovinghorizontallythroughstillairatauniform speed.Itis

Observethatwhenthespeedoftheplaneisincreased,itsheightabovethe

groundincreases.Statethereasonsforthisobservation. (1

Cork

Water
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mk)

(b) Figure6showspartsA,BandCofaglasstube.

Statewithareasonthepartofthetubeinwhichthepressurewillbelowestwhen

airisblownthroughthetubefrom AtowardsC. (2mks)

9.ThethreespringsshowninFigure7areidenticalandhavenegligibleweight.

Theextensionproducedonthesystem ofspringsis20cm.

Determinethespringconstantofeachspring. (2mks)

20N

20N

FIGURE7



197
PyramidConsultantsP.OBox67593–00200Nairobi0722614502/0733494581

10.Figure8showytwocylindersofdifferentcross-sectionalareasconnectedwith

atube.Thecylinderscontainanincompressiblefluidandarefittedwithpistons

ofcross-sectionalareas4cm and24cm2.

OpposingforcesPandQareappliedtothepistonssuchthatthepistonsdonot

move.

Ifthepressureonthesmallerpistonis5N/cm2,determineforceQ. (2

mks)

11. Figure9showsauniform cardboardintheshapeofaparallelogram.

Locatethecentreofgravityofthecardboard.

12. Statewhyitiseasiertoseparatewaterintodropsthantoseparateasolid

Connecting

Incompressiblefile

Figure
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intosmallerpieces. (1mk)

13. ThegraphinFigure10showsthevelocityofacarinthefirst8secondsas

itacceleratesfrom restalongastraightline. (2

mks)

Determinethedistancetravelled3.0secondsafterthe-start.

Time(s)

Figure10

SECTIONB:(55mks)

Answerallthequestionsinthissectioninthespacesprovided.

14. a) Explainwhyitisadvisabletouseapressurecookerforcookingathigh

altitudes. (2

mks)

(b) Waterofmass3.0Kgat20°Cisheatedinanelectrickettlerated3.0KW.

Thewaterisheateduntilitboilsat1000C.Giventhatthespecificheat

capacityofwater=4200JKg-1K-1,heatcapacityofthekettle=450JK-1,

specificlatentheatofvaporisationofwater=2.3MJKg-1.

Determine:

Velocity
(ms-1)
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(i) Theheatabsorbedbythewater. (3

mks)

ii) Heatabsorbedbytheelectrickettle. (2

mks)

(iii) Thetimetakenforthewatertoboil. (3mks)

(iv)Howmuchlongeritwilltaketoboilawayallthewater.

15. (a) Statethemeaningoftheterm idealgas.

(1mk)

(b)Thepressureactingonagasinacylinderwaschangedsteadilywhile

theofthegaswasmaintainedconstant.ThevalueofvolumeVofthe

gaswasmeasuredforvariousvaluesofpressure.ThegraphinFigure11

showstherelationbetweentinpressureP,andthereciprocalofvolume,Vv.
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(i) Suggesthowthetemperatureofthegascouldbekeptconstant. (2

mks)

(ii) GiventhattherelationbetweenthepressureP}andthevolume,V,of

thegasisgivenbyPV=K,whereAisaconstant,usethegraphto

determinethevalueofK. (4mks)

(iii) WhatphysicalquantitydoesKrepresent? (1

mk)

iv) Stateoneprecautionyouwouldtakewhenperformingsuchanexperiment.(1

mk)

(c) Agasoccupiesavolumeof400Q,litresatatemperatureof37°C and

normalatmosphericpressure.Determinethenewvolumeofthegasif

itisheatedatconstantpressuretoatemperatureof67°C(Normal

atmosphericpressure,P=-1.01X105Pa). (4

mks)
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16.a)Definetheterm velocityratioofamachine

(1mk)

(b)Figure12showspartofahydraulicpress.ThePlungeristhepistonwhere

effortisappliedwhiletheRam pistonisthepositionwheretheloadis

applied.ThePlungerha.1cross-sectionareaam2whiletheRanipistonhas

cross-section,Am2.

WhentheplungermovesdownadistancedtheRam pistonmovesupadistanceD.

DeriveanexpressionforthevelocityRatio(V.R)intermsofAanda. (4Mks)

c)Amachineofvelocityratio45overcomesaloadof4.5x103Nwhenaneffort

of135Nisapplied.Determine

i)Themechanicaladvantage(M.Aofthemachine:

(2mks)

(ii) Efficiencyofthemachine; (2mks)

(iii) Thepercentageoftheworkthatgoestowaste. (3mk)

17.(a) Whenabusgoesroundabendonaflatroad,itexperiencesacentripetal

force.Statewhatprovidesthecentripetalforce. (1

mk)

(b) Statethepurposeofbankingroadsatbends. . (2

Ram pistonof
crosssectional

Plungerof
cross
sectional
area=A

Oil

Figure12
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mks)

c)astudentwhirlsastoneofmass0.2kgtiedtostringoflength0.4m ina

verticalplanetaconstantspeedof2revolutionspersecond.(Takeacceleration

duetogravityg=10ms-2)

i)Statetwoforcesactingonthestonewhenitisatthehighestpoint (2

mks)

ii)Determinethe

i. Angularvelocityofthestone (3mks)

ii. Tensioninthestringwhenthestoneisatthehighestpoint (3mk)

18.a)StateNewton’sfirstlawofmotion (1mk)

b)Awoodenblockrestingonahorizontalbenchisgivenaninitialvelocity,u,

sothatitslidesonthebenchsurfaceforadistance,d,beforecomingtoastop.

Thevaluesofdweremeasuredandrecordedforvariousvaluesofinitialvelocity.

Figure13showsthegraphofu2againstd.

(i) Determinetheslope,s,ofthegraph.
(2mks)

(ii) GiventhatU2=2Qkd,wherekisconstantforthebenchsurface,

determinethevalueof&from thegraph. (2

mks)

Figure

U
2
(m

/s

100.
0

50.
0

0 5.0 10.0
15.0
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c)Acarofmass800Kgstartsfrom restandacceleratesat1.2ms-2.Determine

itsmomentum afterithasmoved400m from thestartingpoint


