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KCSEMADEFAMILIAR

PHYSICS

TopicallyAnalysedKCSEpastQuestions

ForMarkingSchemesCall0705525657

FORMONEWORK

INTRODUCTIONTOPHYSICS

PASTKCSEQUESTIONSONTHETOPIC

1.Statetwofactorsthatshouldbecontrolledinmanufacturingacylindricalcontainer

ofuniformthickness,whichshouldnormallybeinastandingposition.

2.ThefigureshowsameasuringcylinderwhichcontainswaterinitiallyatlevelA.A

solidmass11gisimmersedinthewater,thelevelrisestoB.
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Determinethedensityofthesolid.(Giveyouranswerto1decimalpoint)

Abutcherhasabeambalanceandmasses0.5kgand2kg.Howwouldhemeasure

1.5kgofmeatonthebalanceatonce?

3. Thenumberofmoleculesin18cm3ofaliquidis6x1023.Assumingthat

thediameterofthemoleculesisequivalenttothesideofacubehavingthe

samelengthasthemolecule.Determinethediameterofthemolecule.

4.Determinethedensityinkg/m3ofasolidwhosemassis40gandwhose

dimensionsincmare30x4x3

5.RecordasaccuratelyaspossiblethemassesindicatedbythepointerinfiguresA.

6. Figure1showsthereadingonaburetteafter55dropsofaliquidhave

beenused.
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Iftheinitialreadingwasat0cmmark,determinethevolumeofonedrop.

(2marks)

7.Fig.1showsthechangeinvolumeofwaterinameasuringcylinderwhenan

irregularsolidisimmersedinit.

Giventhatthemassofthesolidis567g,determinethedensityofthesolidingcm-

3.(Giveyouranswercorrectto2decimalplaces.

8.Athinwirewaswound30timescloselyoveraboilingtube.Thetotallengthof

thewindingswasfoundtobe9.3mm.Calculatetheradiusofthewire.

9.(a) Giventhatakilogramofcoppercontainsabout1025atomsandthatdensity

ofcopperisabout9000kg/m3
/estimatethediameterofthecopperatom?

(b) Statetheassumptionmadein(9a)above.

10.Adropofoilofvolume1.0x10-3spreadsoutoncleanwatersurfacetoafilmof

area10cm2.Calculatethethicknessofthefilm.
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11.Asmalldropofoilhasavolumeof5x10-8m3.Whenitisputonthesurfaceof

somecleanwater,itformsacircularfilmof0.lm2inarea;

(i) Whatisthesizeofamoleculeofoil?

(ii) Statetwoassumptionsyoumakeinyourcalculations?

12.ThedensityofconcentratedSulphuricacidis1.8gcm-3.Calculatethevolumeof

3.6kgoftheacid.

13.1600cm3offreshwaterofdensitylg/cm3aremixedwith1400cm3ofseawaterof

density1.25g/cm3.Determinethedensityofthemixture.

TOPIC2

FORCES

PASTKCSEQUESTIONSONTHETOPIC

1.Astudentwasheardsaying“themassofaballonthemoonisonesixthits

massonearth”.Giveareasonwhythisstatementiswrong.

2.Inthestudyofafreefall,itisassumedthattheforcefactingonagiven

bodyofmassmisgravitational,givenbyF=mg.Statetwootherforcesthat

actonthesamebody.

3.Statehowalubricantreducesfrictioninthebearingsofmovingpartofa

machine.
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4.Distinguishbetweenmassandweightofabodystatingtheunitsforeach.

5.Statewithreasonthepurposeoftheoilthatcirculatesinamotorcar

engine.

6.Nametwotypesofforceswhichcanactbetweenobjectswithoutcontact.

7.Ahouseinwhichacylindercontainingcookinggasiskeptunfortunately

catchesfire.Thecylinderexplodes.Giveareasonfortheexplosion.

8.Giveareasonwhytheweightofabodyvariesfromplacetoplace

9.Statewhyapinfloatingonwatersinkswhenadetergentisadded.

10.ThefigurebelowrepresentsarockbalancedatpointO.Gisthecenterof

gravityoftherock.Usethisinformationtoanswerthefollowingquestions:

(a)Drawandlabelonthefiguretheforcesactingontherock

(b)Iftheportionoftherockrepresentedbytheshadedpartischoppedoff,

explainwhytherockmaytoppletotheright.

11.Thefigureshowsanon-uniformlogofmass100kgbalancedonapivot

bya2kgmassplacedasshown.
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Determinethedistanceofthecentreofgravityofthelogfromthepivot

12.2003:ThefigurebelowshowtwoidenticaltrolleyswithloadsAandB.The

loadsareidenticalinshapeandsize.

GiventhatthedensityofAisgreaterthanthatofB,explainwhythetrolley

infigure3(ii)ismorestable.

13.2004: Fig2showsabeakerplacedonabench.Ablockoficeisplacedin

the

beakerasshown.Stateandexplainthechangeinthestabilityofthebeaker

whentheicemelts.
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14.2004: Thesysteminfigure9isinequilibrium

Determinetheweightofthebar. (3marks)

15.(a)Giveareasonwhywaterisnotasuitableliquidforuseinabarometer

(b)Fig.3isasimplifieddiagramofahydraulicjack.Thecrossselection

areaA2oftheloadpistonis25timestheA1oftheeffortpiston,A2=

25N.F1istheforceapplied(Effort)whileF2representsA1theload.
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(i) Writeanexpressionforthepressureexertedontheliquidbythe

effortpiston. (1mark)

Amechanicappliesaforceof100Nontheeffortpistonwhileraising

therearpartofacar.

(ii) Determinethemaximumloadthatcanberaised (2marks)

(iii) Giveareasonwhygasisnotsuitableforuseinplaceoftheliquid

inthejack (1mark)

16.2005: Fig2showsasolidcylinderstandingonahorizontalsurface.The

cylinder

isinstableequilibrium

Onthehorizontalspaceprovided,sketchthecylinderinneutralequilibrium.

(1mark)

17.Fig8showswaterdropsontwosurfaces.In8(a),theglasssurfaceis

smearedwithwaxwhilein8(b)theglasssurfaceisclean.
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Explainthedifferenceintheshapesofthedrops. (2marks)

18.Asee–sawoflength5mispivotedatthecentre.Astudentofmass50kgsitsat

oneendandisbalancedbyanotherstudentofmass‘m’sittingatadistanceof1m

fromtheotherend.Calculatethevalueof‘m’

19.Anastronautisonthemoon.Hedropsahammerfromaheightof3.2mandit

takes2.0stohitthelunarlandscape.Whatistheaccelerationduetogravityofthe

moon?

20.Anunloadedspringhasalengthof15cmandwhenunderaloadof24Nithasa

lengthof12cm.Whatwillbetheloadonthespringwhenlengthis10cm?

21.TwocopperspheresMandNarejoinedbyalightrodsuchthattheircenterof

massare30cmapart:iftheradiusofMis2timestheradiusofN,findtheposition

oftheCOGfrommassM.

22.Inthediagrambelowthesystemisinequilibrium.DeterminethevalueofF1inN.
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23.Fig3showsadeviceforclosingasteamoutlet.Theareaofthepistonis4.0x10-

4m2andthepressureofthesteamintheboileris2.0x105Nm2.Determinethe

weightWthatwilljustholdthebarinthehorizontalpositionshown.

24.Thetotalweightofacarwithpassengersis25,000N.Theareaofcontactofeach

ofthefourtyreswiththegroundis0.025m2.Determinetheminimumcartyre

pressure.

25.Adrumwhichis2mhighcontainswatertoadepthof0.5mandoilofdensity

0.5g/cm3extendstothetop.Findthepressureexertedatthebottomofdrumby

thetwoliquids.

26.Figure2showsanon-uniformrod,lyinginahorizontalposition.Verticalforceof

5Nand4NcanjustlifttherodwhenappliedattheendAandBrespectively.
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Iftherodis1.8mlongfind

(i) Thepositionofthecentreofgravity

(ii) Theweightoftherod

TOPIC3

PRESSURE

PASTKCSEQUESTIONSONTHETOPIC

1.Giveareasonwhyaconcretebeamreinforcedwithsteeldoesnotcrack

whensubjectedtochangesintemperature.

2.Thefigurebelowshowspartofasetupusedbyastudenttodemonstrate

theexpansionofawire.
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(i) Whatthreeotheritems,notshowninthefigwouldbeneededinorderto

performtheexperiment

(ii) Whatpurposedoesthestoneserve?

3.2001:Statethereasonwhyitmaynotbepossibletosuckliquidintoyourmouth

usingadrinkingstrawonthesurfaceofthemoon.

Figure3showsthelevelsoftwoliquidsAandBaftersomeairhasbeensucked

outofthetubesthroughthetap.Usethisinformationandthefiguretoanswer

questions4and5.

4.Thetotalweightofacarwithpassengersis25000N.Theareaofcontact

ofeachoftheFOURtyreswiththegroundis0.025m2.

Determinetheminimumcartyrepressure.

(a)Writeanexpressionforpressureonaliquidinhydraulicjack

(b)Whileusingajack,amechanicappliedaforceof100Nontheeffort

pistonwhileraisingtherearpartofacar.

- Determinethemaximumloadthatcanberaised

- Giveareasonwhygasisnotsuitableforuseinplaceoftheliquidin

ajack.
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5.Statethemodebywhichheattravelsfromthecubetotheballoons.

(1mark)

6.ThefaceofthecubetowardsAisbrightandshinyandtheface

towardsBisdull-black.Statewithreasontheadjustmentsthat

shouldbemadeonthedistancesX1andX2sothattherateofchange

oftemperatureinbothballoonsisthesame.(1mark)

7.Explainwhythepressureofagasincreaseswhenthemassofthegasinthe

containerisincreased.

8.Theliftpumpiseffectiveforpumpingwateraslongasthewellislessthan10m

deep.Explain.

9.ThereadingonamercurybarometeratMombasais760mm.Calculatethe

pressureatMombasa(densityofmercury=1.36x104Kgm-3)

10.Stateonepropertyofabarometerliquidandexplainitseffects.

TOPIC4

THEPARTICULATENATUREOFMATTER.

PASTKCSEQUESTIONSONTHEQUESTIONS

1.Statethereasonfortheriseinthelevelsoftheliquidswhenairis

suckedfromthetubes (1mark)

2.GiventhatthedensityofliquidBis1200kgm3,determinethe
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densityofliquidA. (3marks)

3.Brownianmotionofsmokeparticlescanbestudiedbyusingthe

apparatusshowninfigure9.Toobservethemotion,somesmokeis

enclosedinthesmokecellandthenobservedthroughthe

microscope.

(a)Explaintheroleofthesmokeparticles,lensandmicroscopeintheexperiment.

(6marks)

(b)Stateandexplainthenatureoftheobservedmotionofthesmokeparticles.

(3marks)

(c)Statewhatwillbeobservedaboutthemotionofthesmokeparticlesifthe

temperaturesurroundingthesmokecellisraisedslightly. (1mark)

TOPIC5

THERMALEXPANSION

PASTKCSEQUESTIONSONTHETOPIC

1.1990:Thefigurebelowshowsanarrangementforasolarwaterpurifierfordirty.
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(i) Describehowthesolarwaterpurifierworks

(ii) Explaintheroleof:

(a)Blackcoating

(b)Thepiecesofcharcoalinthetray

(iii) Statewhythesolarwaterpurifiercontinuestoworkwhensunraysare

cutoff.

(iv) Explainthegreenhouseeffectprocessinthepurifierabove.

2.2003:Thefigures(a)and(b)showaconvexmirrorandaplanemirrorofequal

aperture.

Bysketchingapairofincidentandreflectedraysforeach(a)and(b)show

howtheconvexmirrorprovidestotheeye,awiderfieldofviewthanthe

planemirror.

3.2004: Figure12showsaparabolicsurfacewithasourceoflightplacedatits

focalpointF.
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Drawraystoshowreflectionfromthesurfacewhenraysfromthesource

strikethesurfaceatpointsABCandD.

4.2005: Fig12showsaverticalobjectO,placedinfrontofaconvexmirror.

Onthesamediagramdrawtheappropriateraysandlocatetheimage

formed. (3marks)

5.Figure1representsapinholecamera.Sketchraystoshowthe

formationofanenlargedimageinthecamera.Labelboththeobjects

andtheimage.

6.Figure3showsanobject,Oinfrontofaconcavemirrorandits

image,1formedafterreflection.
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(a)Onthesamediagramappropriateray(s)tolocatetheprincipalfocus‘F’

ofthemirror (2marks)

(b)Determinethefocallengthofthemirror(scale1:5) (1mark)

7.Liquidsexpandmorethansolids.Explainwhy

TOPIC6

HEATTRANSFER

PASTKCSEQUESTIONSONTHETOPIC
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1.AnelectricheaterisplacedatequaldistancesfromtwosimilarcansAand

Bfilledwithwateratroomtemperature.TheoutersurfaceofcanAisshiny

whilethatofcanBisdullblack.Statewithreasons,whichofthecanswillbe

athighertemperatureaftertheheaterisswitchedonforsometime.

2.Inthesetupshowninfigure4,itisobservedthatthelevelofthewater

initiallydropsbeforestartingtorise.

Explainthisobservation.

3.WhenaBunsenBurnerislitbelowawiregauze,itisnotedthattheflame

initiallyburnsbelowthegauzeasshowninfigure(i),aftersometime,the
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flameburnsbelowaswellasabovethegauzeasshowninfigure(ii)

Explainthisobservation

4.Inavacuumflaskthewallsenclosingthevacuumaresilveredonthe

inside.Statethereasonforthis (1mark)

Figure4showstwoidenticalballoonsAandB.Theballoonswerefilledwithequal

amountsofthesametypeofgas.TheballoonsaresuspendedatdistancesX1and

X2fromametalcubefilledwithboilingwaterandplacedonaninsulatingmaterial.

Usethisinformationtoanswersquestions5and6.
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5.Statethemodebywhichheattravelsfromthecubetotheballoons

(1mark)

6.ThefaceofthecubetowardsAisbrightandshinyandtheface

towardsBisdullblack.Statewithreasontheadjustmentsthatshould

bemadeonthedistancesX1andX2sothattherateofchangeof

temperatureinbothballoonsisthesame. (1mark)

7.Temperaturescaleinclinicalthermometerrangesfrom350cto430c.Explain.

8.Stateoneapplicationofexpansioningases

9.Whyisitthatboilingisnotusedforsterilizationofclinicalthermometer?

10.DescribeONEadvantageandONEDisadvantageofanomalousbehaviorofwater.

11.(a)Drawawelllabeleddiagramofavacuumflask

(b)Statingthespecificpartsintheflaskexplainhowheatlossisreducedthrough:

(i) Conduction

(ii) Convection

(iii) Radiation

12.Inthediagrambelowtheiceremainsinsolidstateforseveralminutesasheating

continues.Explainthephenomenon.
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TOPIC7

RECTILINEARPROPAGATIONOFLIGHTAND

REFLECTIONATPLANESURFACES

PASTKCSEQUESTIONSONTHETOPIC

1.Whatismeantbyavirtualimage?

2.ThefigurebelowshowsanobjectObeingviewedusingtwoinclined

mirrorsM1andM2.
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Completethediagrambysketchingraystoshowthepositionoftheimage

asseenbytheeyeE

3.ThefigurebelowshowsanobjectOplacedinfrontofaplanemirror

Onthesamediagram,drawraystolocatethepositionoftheimage1as

seenfromtheeyeE.

4.ThediagramshowsarayoflightincidentonaplanemirroratpointO.

Themirrorisrotatedclockwisethroughanangleof300aboutanaxis

perpendiculartothepaper.Determinetheanglethroughwhichthereflected

rayrotated.

5.Aluminouspointobjecttook3stomovefromPtoQinfrontofapinholecamera

asshownbelow.
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Whatisspeedincm/softheimageonthescreen?

6.Thediagramshowstheimageofawatchfaceinaplanemirror

Whatisthetimeshownonthewatchface?

7.(a)Givetwomainreasonswhyconcavemirrorsareunsuitableasdrivingmirrors

(b)Stateonedisadvantageofaconvexmirrorasadrivingmirror

8.Explainwhyaconcavemirrorissuitableforuseasamakeupmirror.

9.Inthespaceprovidedbelow,sketchalabeleddiagramtoshowhowapinhole

cameraformsanimageofaverticalobjectplacedinfrontofthepinhole

(3marks)

10.Abuildingstanding100mfromapinholecameraproducesonthescreenofthe

cameraanimage5cmhigh10cmbehindthepinhole.Determinetheactualheight

ofthebuilding. (3marks)
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TOPIC8

ELECTROSTATICS1

PASTKCSEQUESTIONSONTHETOPIC

1.TwoisolatedandinsulatedspheresAandBcarrythesamepositive

charge.Sketchtheelectriclinesofforceoftheirfieldwhenplacedcloseto

eachotherbutnottouchingsome.

2.Statetheobservationontheleavesofapositivelychargedelectroscope

whenanegativechargeisbroughtnearit.

3.Thefigshowssketchesoftwotypesofhousesbuiltinalightingprone

area.Statewithreasonwhichhouseissafertostayinduringlightingand

thunderstorms?

4.ThediagrambelowshowsacircuitwithacapacitorCandalampL.When

thesketchisclosedatY,thelampLlights.WhentheswitchisclosedatX,

Ldoesnotlight.Explaintheobservation.

5.Intheclothingandtextileindustriesthemachinesexperiences
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electrostaticsforcesatcertainpoints.Suggestsonemethodofreducing

theseforces.

6.Statetwootherfactorstobeconsideredinconstructingacapacitorother

thanthesurfaceareaoftheplates.

7.Statetheprecautionthatistakenwhenchargingametalobject.

8.(a) (i) Statecoulombslawofelectrostaticforce

(ii) Definecapacitance

(b) Describehowthetypeofchargeonachargedmetalrodcanbe

determined

(c) Thefig.Showshollownegativelychargedspherewithametal

diskattachedtoaninsulatorplacedinside.Statewhatwouldhappen

totheleafofanunchargedelectroscopeifthemetaldiskwere

broughtnearthecapoftheelectroscope.Giveareasonforyour

answer.

(d) Statetwowaysofchargingthemagnitudeofthedeflectionoftheleaf

ofanelectroscope.

(e) Thefig-showsanarrangementofcapacitorsconnectedtoa10Vd.c

supply.Determine:
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(i) Thechargestoredinthe2 Fcapacitor.

(ii) Thetotalcapacitanceofthearrangement.

9.Explainwhytheleafofanunchargedobjectisbroughtnearthecap.

10.Aglassrodcanbechargedpositivelybyrubbingitwithsilk.Explainwhathappens

whentheglassrodisbeingcharged.

TOPIC9

CELLSANDSIMPLECIRCUITS

PASTKCSEQUESTIONSONTHETOPIC

1.Astudentlearntthatabatteryofeightdrycellseach1.5Vhasatotale.m.f

of12Vthesameasacarbattery.Heconnectedinserieseightnewdry

batteriestohiscarbutfoundthattheycouldnotstarttheengine.

Giveareasonforthisobservation

2.Distinguishbetweenaprimarycellandasecondarycell.

3.Whatcurrentwilla500Ωresistorconnectedtoasourceof240Vdraw?

4.Acurrentof0.08Apassesinacircuitfor2.5minutes.Howmuchcharge

passesthroughapointinthecircuit?

5.Inlargecircuits,largeresistorsinparallelarepreferredtolowresistorsin

series.Explain.

6.Statetwoadvantagesofanalkalinebatteryoveraleadacidbattery.
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7.Acurrentof0.5Aflowsinacircuit.Determinethequantityofchargethat

crossesapointin4minutes.

8.Explainwhythebulbinfigure10(b)willbebrighterthaneachofthe

bulbsinfigure10(a). (2marks)

9.Givethereasonwhythecellsinfigure10(b)Canbeusedforalonger

periodthanthecellsinFig10(a)

10.Statethepurposeofmanganesedioxideinadrycell. (1mark)

11.Astudentwishestoinvestigatetherelationshipbetweencurrentand

voltageforacertaindeviceX.Inthespaceprovided,drawacircuitdiagram

includingtwocells,rheostat,ammeter,voltmeterandthedeviceXthat

wouldbesuitableinobtainingthedesiredresults. (1mark)

12.Stateoneadvantageofanalkalinecelloveraleadacidcell

(1mark)

13.Inthecircuitdiagram showninfigure7,theammeterhas

negligibleresistance.WhentheswitchSisclosed,theammeter

reads0.13A. (3marks)
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(a)StateOhm’slaw

(b)Thegraphinfigure9showsthecurrentvoltagecharacteristicsofadevice,

X

(i)StatewithareasonwhetherthedeviceobeysOhm’slaws(2marks)

(ii) DeterminetheresistanceofthedeviceXwhenthecurrentthroughit

is

60mA.
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(iii) WhenthedeviceXisconnectedinthecircuitbelow,thevoltage

acrossit

is0.70V.

CalculatethevalueoftheresistanceR.

(c) Thecellinfigure10hasanemfof2.1Vandnegligibleinternal

resistance.

Determinethe

(i) Totalresistanceinthecircuit (2marks)

(ii) Currentinthecircuit (1mark)

(iii) Readingonthevoltmeter (2marks)

14.Explainclearlytheprecautionarymeasuresyouwouldtaketomaintainthe

efficiencyofanaccumulator?
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15.StatetheadvantageofNickel-cadmiumbatteryoverthelead-acidtype

16.Drawawelllabeleddiagramofadrycell

17.Whenammeterisconnectedbetweenthetwoplatesofasimplecell,thepointer

deflectsalongthescale.Explain

FORM2WORK

TOPIC1

MAGNETISMANDELECTROMAGNETISM

PASTKCSEQUESTIONSONTHETOPIC

1.Thegraphinthefigureshowstherelationshipbetweentheattractive

forcesofanelectromagneticandthemagnetizingcurrent.Givereasonsfor

theshapeofthecurveintermsofthedomaintheory.

2.Thefigureshowsawireinamagneticfield.Acurrentisswitchedonto

flowthroughthewireinthedirectionshown.Statethedirectionofmotionof

thewire.
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3.Thediagraminthefigurebelowshowsaflexiblewireinamagneticfield.

(i) ExplainthebehaviourofthewirewhentheswitchKisturnedon

(ii) WhatisthebehaviourofthewireifRisreduced?

4.Youareprovidedwithtwoironbars,XandY,oneismagnetizedandthe

otherisnot.Explainhowyouwouldidentifythemagnetizedbarwithout

usingamagnet.

5.Onewayofdemagnetizingbaristoplaceitinasolenoidinwhichan

alternatingcurrent(ac)flows.Howisthedemagnetizationachieved?

6.Givetworeasonswhysoftironsisusedasacoreofthecoilofanelectric

bell.

7.Givetwodifferencesbetweenuniformandnon-uniformmagneticfields

8.Figure5representsalonghorizontalinsulatedwireABconnectedtoan
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electriccircuit.Aplottingcompassisplacedonthewireasshown.Whenthe

switchKisclosed,theplottingcompassshowsadeflection.Statetwo

changeswhichcanbemadeinthecircuittoincreasethedeflection.

9.Statethreefactorswhichdeterminethemagnitudeoftheforceonacurrent

carryingconductorwhichisinamagneticfield.

10.Giveareasonwhyattractioninmagnetismisnotregardedasareliable

methodoftesting

11.Thefigurebelowshowstwoparallelcurrent-carryingconductorsAandB

placedclosetoeachother.Thedirectionofthecurrentisintotheplaneof

thepaper.Copythediagramandonthesamefigure;

(i) Sketchthemagneticfieldpattern

(ii) indicatetheforceFduetothecurrentoneachconductor

12.(a) Givenabarmagnet,anironbarandastring.

(i) Describeasimpleexperiencetodistinguishbetweenthe
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magnetandtheironbar

(ii) Statewithreasonstheobservationsthatwouldbemadeinthe

experiment.

(b) InanexperimenttomagnetizetwosubstancesPandQusingelectric

currents,twocurves(graphs)wereobtainedasshown.Usingthe

informationinfigure7explainthedifferencesbetweenthesubstance

PandQwithreferencetothedomaintheory.

13.Distinguishbetweensoftandhardmagneticmaterial

14.Explainhowhammeringdemagnetizesamagnet.

15.Howcanitbeshownthatthestrengthofamagnetisconcentratedatthe

poles

16.Figure11showsawireXYatrightanglestoamagneticfield.XYispart

ofacircuitcontainingagalvanometer.WhenXYismoved,thecurrentflows

inthedirectionshown.StatethedirectioninwhichXYismoved.
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17.Fig12showshowmagnetsarestoredinpairswithkeepersattheend.

Explainhowthismethodofstoringhelpsinretainingmagnetismlonger.

(2marks)

18.Infigure13thearrowindicatesthedirectionofthecurrentinthe

conductor.Sketchonthediagramthemagneticfieldpattern(1)

19.Fig14showsasoftironringplacedbetweenthepolesofmagnet.Copy

thediagramandsketchthemagneticfieldpattern.(1)
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20.Fig16showsasoftironcoreplacedbetweenpolesoftwomagnets.Copy

thediagramandsketchthemagneticfieldpattern.(1)

21.Thefigurebelowshowstwoparallelthickcopperconductorsconnectedto

ad.cpowersupply.Aridermadefromathincopperwireisplacedonthe

conductors.Stateandexplainwhatisobservedontheriderwhentheswitch

isclosed.(3)

22.Figure7showsthepolesoftwomagnetsclosetogether.

Sketchthemagneticfieldpatterninthespacebetweenthepoles.
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(2marks)

23.Figure2showsahorse-Shoemagnetwhosepolesarelabeledand

twoothermagnetsnearit.Ironnailsareattractedtothelowerends

ofthemagnetsasshown.

IdentifythepolesmarkedXandY. (2marks)

24.Sketchtheelectrostaticfieldpatternduetothearrangementofthechargesshown

infig6 (1mark)

25.Fig7showsthefeaturesofadrycell(Leclanche)usetheinformationinthefigure

toanswerquestion2Aand2B.

(a) NamepartsA,B,C,D

(b) ExplainthepurposeofB
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26.Threemagnetswerebroughtnear3piecesofmaterialsteel,softfromironand

aluminumasshowninfigure7.Indicatethemagneticfieldineachdiagram.

27.Thefigureshowsthecircularpathfollowedbyanelectricbeaminamagneticfield.

(a) Aforceactsontheelectronsastheyfollowthiscircularpath.Showonthe

diagramthedirectionofthatforce.

(b) Drawonthediagramthedirectionofthemagneticfieldresponsibleforthe

deflectionoftheelectrons.

28.Drawthemagneticfieldpatterninthediagrambelowandindicatethedirectionof

theforcesactingontheconductors.
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29.Theforceofaconductorcarryingacurrentinamagneticfieldcanbevariedby

changingamongothers,themagnitudeofthecurrentandthemagneticfield

strength.Nametwootherfactorsthatcanbechangedtovarytheforce.

30.Thefigurebelowshowsasoftironringplacedbetweenpolesoftwomagnets.

Sketchthemagneticfieldpattern

31.FourbarsofmetalA,B,CandDaretestedformagnetism.BattractsbothAandC

butnotD.DdoesnotattractA,BorC

AandCsometimeattractoneanotherandsometimesrepeloneanother.What

conclusioncanyoudrawabout?

(a) BarA

(b) BarB

(c) BarD

32.Figure8besideshowsanincompletecircuitofanelectromagnet.Completethe

circuitbetweenXandYbydrawingthewindingsonthetwoarmsofthecoresuch

thatAandBarebothNorthpoleswhentheswitchSisclosed.Indicatethe

directionofthecurrentonthewindingsdrawn.
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33.(a) StateTWOfactorsthataffectthestrengthofanelectromagnet.

(b) Inthesetupinfigure9,thesuspendedmeterruleisinequilibrium

balancedbythemagnetandtheweightshown.Theironcoreisfixedtothe

bench.

(i) StateandexplaintheeffectonthemeterrulewhentheswitchSis

closed

(ii) Whatwouldbetheeffectofreversingthebatteryterminals

(iii) Suggesthowthesetupcanbeadaptedtomeasurethecurrent

flowinginthecircuit.

34.(a) Inanexperimenttodeterminethestrengthofanelectromagnet,the
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weightofpinsthatcanbesupportedbytheelectromagnet,wasrecorded

againstthenumberofturns.Thecurrentwaskeptconstantthroughoutthe

experiment.Thetableshowsthedataobtained.

(i) Plotagraphofweight,W,y-axisagainstthenumberofturns,n

(ii) Usethedomaintheorytoexplainthenatureofthecurve.

(iii) Sketchonthesameaxes,thecurvethatwouldbeobtainedusinga

highercurrent.

(b) Usingalabeleddiagram,explaintheworkingofasimplerelay.

TOPIC2

MEASUREMENTSII

PASTKCSEQUESTIONSONTHETOPIC

1.describeonemethodofdeterminingthediameteroftheoildrop?(3mks)

2.Explainthecauseofrandommotionofsmokeparticlesasobservedin

Brownianmotionexperimentusingsmokecell.

3.Fig.3showspartofanexperimentalsetupofestimatingthediameterof

anoilmolecule.

Numberofturn,n 0 4 8 12 16 20 24 28 32 36

Weight,W,ofpinsx10-3

(N)

0 4 14 30 58 108 198 264 296 300
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(i) Describehowtheoilpatchisformed. (2marks)

(ii) Inanexperiment,thediameter,a,ofthepatchwasmeasuredtobe

200mmforanoildropofradius0.25mm.Determinethediameterof

themoleculeoftheoil. (4marks)

(iii) Statewhythisisanestimate (1mark)

4.Anoildropofaveragediameter0.7mmspreadingoutintoaroughlycircular

patchofdiameter75mmonthesurfaceofwaterinatrough.

(i) Calculatetheaveragediameterofamoleculeofoil.

(ii) Statetwoassumptionstobemadein(i)abovewhencalculatingthe

diameter.

5.TheScrewofmicrometerscrewgaugehasapitchof0.5mm.Thethimbleis

dividedinto50equaldivisions.Whatisthesmallestunititcanmeasure?

Figure1showsametalcubeofmass1.75gplacedbetweenthejawsofa

micrometerscrewgauge.Themagnifiedportionofthescaleisalsoshown.The

readingonthegaugewhenthejawswerefullyclosedwithoutthecubewas

0.012cm.Usethisinformationandthefiguretoanswerquestions6and7.
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6. Whatisthelengthofthecube?

7. Determinethedensityofthemetalcubegivingyouranswercorrecttothree

significantfigures.

8.Inanoildropexperimentthediameteroftheoilwasfoundtobe0.4mmandthe

dropwasplacedonacleanwatersurface.Itspreadintoacircularparchof

diameter180mm.Estimatethesizeoftheoilmolecule.

9.Nameaninstrumentthatwoulduseformeasuringthedepthofablindholenearly

900mmdeep.

10.Suggestasuitableinstrumentthatcanbeusedformeasuringthewidthofan

objectstatedas2.6x10-1cm.

11.Whatisthereadingindicatedbythescaleoftheverniercaliperbelow?

12.Nametheinstrumentthatwouldbemostsuitableformeasuringthethicknessof

onesheetofpaper.

13.Themicrometerscrewgaugeshownhasathimblescaleof50divisions

Whatisthereadingshown?
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14.Inanexperimenttoestimatetheradiusofoilmolecule200identicaldropsofoilof

density800kg/m3 arerunfromaburette.Thereadingontheburettechangesfrom

0.0cm3to0.5cm3.

Oneofthesedropsisplacedonalargewatersurfacedustedlightlyusingchalk

dust.Itspreadsformingauniformpatchofarea0.2m2.

Whatisthepurposeofthechalkdust?

Whatisthemassofonedropofoilinkg?

Whatisthevolumeofoneoildropinm3?

Whatisthethicknessoftheoilfilm?

Estimatetheassumption(s)madeinthisexperiment

TOPIC3

TURNINGEFFECTOFAFORCE

PASTKCSEQUESTIONSFROMTHETOPIC

1.Thefigurebelowshowsauniformbaroflength1mpivotednearoneend.Thebar

iskeptinequilibriumbyaspringbalanceasshown.
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Giventhatthereadingofthespringbalanceis0.6N.Determinetheweightofthe

bar.

2.Thefigureshowsadeviceforclosingasteamoutlet.

Theareaofthepistonis4.0x10-4m2andthepressureofthesteamintheboiler

is2.0x105Nm-2.DeterminetheweightWthatjustholdsthebarinthehorizontal

positionshown.

3.ThefigurebelowshowsforceF1andF2actingonametrerulesuchthatitisin

equilibrium.
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MarkonthefigureathirdforceF3actingontherulesuchthattheequilibriumis

maintained.

4.(a) Statetheprincipleofmoments.

(b) TwomenPandQcarriedauniformladder3.6mlongweighing1200N.P

heldtheladderfromoneendwhileQsupportedtheladderatapoint0.4m

fromtheotherend.

(i) Sketchadiagramshowingtheforcesactingontheladder.

(ii) Calculatetheloadsupportedbyeachman.

5.Thefigureshowsauniformhalfmetrerodthatisbalancedoverapivotusinga

blockofweight2Nandaspring.

Giventhatthetensioninthespringis9N,determinetheweightoftherod.

6.Thediagrambelowshowsauniformbaroflengths6m.Iftheweightofthebaris

15N,determinex.

7.Statetheprincipleofmoments

8.Namefouractivitieswhichproduceaturningeffect
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9.Whyisitverydifficulttoopenadoorfromapointtooclosetohinges

10.Whyarepeoplewhoaremaimedorhavelostonelegprovidedwithcrutches?

11.Auniformhalf-metrerodisbalancedbyaweightof38Natoneend.Ifthepivotis

placed10cmfromthesameend,calculatetheweightoftherod.

12.Twoforcesof10Nand20NwhenappliedatendsAandBrespectivelyarejustable

toliftanon-uniformrodoflengths2m.

(a)Whatistheweightoftherod?

(b)Determinethepositionofthecentreofgravityoftherod

13.DeterminethevalueofYinthediagrambelow

TOPIC4

EQUILIBRIUMANDCENTREOFGRAVITY

PASTKCSEQUESTIONSONTHETOPIC

1.ThefigureshowstwoidenticaltrolleyswithloadsAandB.Theloadsareidentical

inshapeandsize.

GiventhatthedensityofAisgreaterthanthatofB,explainwhythetrolleyin(ii)
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ismorestable.

2.Figure2showsasolidcylinderstandingonahorizontalsurface.Thecylinderisin

stableequilibrium.

Inthehorizontalspaceprovided,sketchthecylindersinneutralequilibrium

3.Statetwofactorsthatdeterminethestabilityofavehicle

4.Statethenecessaryconditionsforequilibriumofbodywhichisacteduponbya

numberofforces

5.Statethemodificationintroducedinthemodernbusessoastoenhancestability

6.Thefigurebelowshowabeakerplacedonabench.Ablockoficeisplacedinthe

beakerasshown.Stateandexplainthechangesinthestabilityofthebeaker

whentheicemelts.

7.Thefigurebelowshowsbeakercontainingwaterat00.Thebeakerisplacedona

bench.
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Stateandexplainthechangesinstabilityofbeakerwhenwaterfreezes

TOPIC5

REFLECTIONATCURVEDSURFACES

PASTKCSEQUESTIONSONTHETOPIC

1.Thefigure(fig1)onthegridshowsanobjectOinfrontofaconcavemirrorand

itsimage,I,formedafterreflection.

(a)Onthesamediagramdrawappropriateray(s)tolocatetheprincipalfocus,F,

ofthemirror.

(b)Determinethefocallength,fofthemirror,(scale1.5)
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2.Fig2showsarayoflightincidentonaconvexmirror

Useasuitableconstructiononthesamediagram:determinetheradiusofcurative

ofthemirror.

3.Fig3showsaverticalobjectO,placedinfrontofaconvexmirror.

Onthesamediagramdrawtheappropriateraysandlocatetheimageformed.

4.Whatismeantbyavirtualimage?
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5.Fig4showstwoparallelraysincidentonaconcavemirror.Fisthefocalpointof

themirror.

Onthesamediagramsketchthepathoftheraysafterstrikingthemirror

6.Fig5showsaparabolicsurfacewithasourceoflightplacedatitsfocalpointF.

Drawraystoshowreflectionfromthesurfacewhenraysfromthesourcestrikethe

surfaceatpointsABCandD.

7.Fig6(a)and(b)showsaconvexmirrorandaplanemirrorofequalaperture.
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Bysketchingapairofincidentandreflectedraysforeach(a)and(b)showshow

theconvexmirrorprovidestotheeye,awidefieldofnewthantheplanemirror.

8.Distinguishbetweenarealandavirtualimage.

9.StateONEapplicationofeachofthefollowing

(i) Convexmirrors

(ii) Parabolicmirrors

(iii) Concavemirrors

10.Statetheadvantagesadivergingmirrorhasoveraplanemirrorwhenusedasa

rear-viewinvehicles.

11.Statecharacteristicsofanimageobservedinaconcavemirrorwhentheobjectis

betweenthefocalpointandthemirror.

12.Ifaconcavemirrorhasafocallengthof10cm.Findthetwopositionswherean

objectcanbeplacedtogiveineachcase,animagetwicetheheightoftheobject.

TOPIC6

MAGNETICEFFECTOFANELECTRICCURRENT

PASTKCSEQUESTIONSONTHETOPIC

1.Fig4showsasimplemicrophoneinwhichsoundwavesfromthepersontalking

causesthecardboarddiaphragmtovibrate.
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(a)Explainhowavaryingcurrentisinducedinthecoilwhenthediaphragmvibrates

(b)Statetwowaysinwhichtheinducedcurrentin(a)abovecanbeincreased

2.Fig5showsanelectricgenerator.ThepointsPandQareconnectedtoaCathode

RayOscilloscope(CRO).

SketchontheaxesprovidedthegraphofthevoltageoutputasseenontheCRO,

giventhatwhent=0,thecoilisatthepositionshowninthefigure.
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3.Anarmaturecomposedofturnsofinsulatedcopperwirewoundonalaminated

soft-ironcoreisrotatedinamagneticfieldtogenerateane.m.f.Usethis

informationtoanswerthefollowingquestions.

(a)Statetwofactorsotherthanthespeedofrotationthataffectthemagnitude

ofthee.m.fgenerated.

(b)Statethereasonwhysoft-ironislaminated.

4.Fig6showsawireXYatrightangletoamagneticfield.XYispartofacircuit

containingagalvanometer.

WhenXYismoved,thecurrentflowsinthedirectionshown.Statethedirectionin

whichXYismoved.

5.Fig7showsanincompletecircuitofanelectromagnet.Completethecircuit

betweenXandYbydrawingthewindingsonthetwoarmsofthecoresuchthatA
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andBarebothNorthpoleswhenswitchSisclosed.Indicatethedirectionofthe

currentonthewindingsdrawn.

6.State,withreasons,thematerialwhichyouwouldconsidermostsuitableforan

electromagnet.

7.Explaintwowaysofdemagnetizingamagnet.

8.Statetwowaysofincreasingthestrengthofanelectromagnet.

9.AnironrodXYisplacedinsideacoilofwire.Whattypeofmagneticpoleis

inducedattheendxwhenthecurrentflowsthroughthecoil?

10.AnuninsulatedcopperwireXYliesoverthefixedwireAandBconnectedtoa

batterywhenthekeyinthecircuitisclosed,thewireXYexperiencesaforce.
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(i) InwhichdirectiondoesthewireXY-experiencetheforce?

(ii) Howdoyoudeterminethedirectionin(i)above

(iii) WhenistheforceonthewireXYgreatest?

(iv) Whatistheeffectofreversingboththemagneticfieldanddirectionof

flowofcurrent?

(v) StateTWOfactorsbywhichtheforceonXYcanbedecreased

(vi) Nameaninstrumentwhichusesthiseffect

11.Fig3showsaD.Celectricmotor.

(a)NamethepartslabeledX1andX¬2andstatetheirfunctions.
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(b)WhatisthepurposeofpartslabeledY1andY2?

(c)Whentheswitchkisclosedstatetheforcesactingonthesidesofthecoil

andthedirectionofmovementofthecoil

(d)Whatcanbedonetoincreasethespeedofrotationofthemotor?

12.StateFOURreasonswhytheefficiencyofanelectricmotorisalwayslessthan

100%

13.GiveTWOpracticalapplicationsofanelectromagnet

TOPIC7

HOOKESLAW

PASTKCSEQUESTIONSONTHETOPIC

1.1990:Distinguishbetweenductileandbrittlematerial

2.1990:Identifythegirdersinthestructurethatcanbereplacedbyastring

3.Itiseasiertobendanironrodthanaglassrodofthesamedimensionsat

roomtemperature.Giveareasonforthis

4.(a) AnexperimentwasperformedtofindouthowthelengthLofa

spiralspringvarieswiththecompressionforce,FThefigureshows

thevariation.

C

B
A



isabokemicah@gmail.com 58

ForMoreEresourcesCall0705525657

(i) Drawadiagramofapossiblesetupoftheapparatus

(ii) OverwhichrangeoftheforcedoesthespringobeyHooker’slaw?

(iii) Suggestareasonfortheshapeofthegraphbetween40Nand60N

(b) Twoidenticalspringsofspringconstant3N/cmareusedtosupporta

loadof30Nasshown.Determinetheextensionofeachspring.

(c) Statetwofactorsthatgovernthestrengthsofaspiralofgiven

material

5.1994:(a) StateHooke’sLaw)

(b) Longuniformbeamsaretobesupportedneartheirendsbytwo

supportsXandY,Whicharefixedtothegroundandatthesamelevel.

WhenbeamAisplacedonthesupports,itsagsinthemiddlebut

whenitisturnedthroughanangleof900thesagisthesame.
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(i) SuggestthepossibleshapesofthebeamsAandB.

(ii) BeamCisofthesameshapeasbeamBbuthasanotchinthe

middle.Howshoulditbeplacedonthesupportssothatthe

notchdoesnotextend?Giveareasonforyouranswer.

6.ThefigshowsabeamABsupportedatpointsAandB.Alargeforceis

appliedonthebeamasshown.MarkonthediagramthepositionXwhere

thenotchislikelytoappear.

7.ThefigureshowsawireAandaspringBmadeofthesamematerial.The

thicknessofthewireisthesameinbothcases.Massesareaddedoneachofthe

sameintervalsandtheextensionnotedeachtime.
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Sketchthegraphofextensionagainstloadforeach.(HooksLawisobeyed.)

8.StateHooke’sLaw

9.Aspiralspringstretchesby0.6cmwhenamassof300gissuspendedonit.What

isthespringconstant?

TOPIC8

WAVES1

PASTKCSEQUESTIONSONTHETOPIC

1.Fig1showsthedisplacement–timegraphforacertainwave

Determinethefrequencyofthewave?

2.Stateoneeffectthatwouldbeobservedwhenwaterwavespassfromdeepto

shallowwater.

3.Asourcegenerates40wavesinasecond.Ifthewavelengthis8.5cm.Calculate

thetimetakentoreachawall102mfromthesource.

4.Nameapropertyoflightthatshowsitisatransversewave.

5.StateONEdifferencebetweenmechanicalandelectromagnetwaves.

6.ExplainthefollowingtermsandstatetheirS.Iunits

(i) Wavelength

(ii) Amplitude
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(iii) Periodictime

(iv) Frequency

7.StateTHREEdifferencesbetweenlightwavesandsoundwaves.

8.(a) Nametwotypesofprogressivewavemotion

(b) Distinguishbetweenthewavesstatedin3(a)above

9.(a) Fig1showsadisplacement–timegraphofawave.Thevelocityofthe

waveis50cm/s.

Determinethe

(i) Amplitude

(ii) Period

(iii) Wavelength

(iv) Frequency

(b) StateONEfactorthatdoesnotchangeaswatermovesfromshallowto

deeppart.

10.Giveanexamplewhichshowthatspeedofawavedependsonthemediumin

whichittravels.

11.Giveanexampletodemonstratethatwavescarryenergy

12.BestFMstationbroadcastsonafrequencyof250KHzandthewavelengthofits
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signalsis1200m.

(i) Thespeedofradiowavesinm/s

(ii) Thewavelengthofthesignalofanotherstationthatbroadcastsona

frequencyof200KHZ.

TOPIC9

SOUND

PASTKCSEQUESTIONSONTHETOPIC

1.Statethetypeofwaveproducedwhenastretchedstringplucked

2.Whenasoundwavetravelsfromadensetoalessdensegas,itsvelocity

changes.Whatwavepropertydoesthisobservationshow?

3.Standingwavesaresetupinaroperesultinginaseriesofnodesandantinodes.

Inwhatstateofmotionistheropeatthenodes?

4.TwoidenticalsourcesofsoundS1andS2areemittingthesamefrequency.Explain

withreasons,theobservationsthatwillbemadebyanobservelisteningtothe

soundemittedwhowasmovingslowlyalongthelines,PQ andMN

5.Thetableshowsthefrequency–squaredfofthefundamentalnote

producedbyastretchedstringforvarioustensions,T
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T(N) 8 18 32 50 72 98

F2(Hz2) 14,500 32,500 57,500 90,000 129,500 176,500

(i) Plotagraphoff2againstthetensionT.

(ii) Determinethegradientofthegraphandhenceobtainanequationrelating

thefrequencyfandthetensionT.

6.Agunisfiredandanechoheardatthesameplace0.5slater.Howfaris

thebarrier,whichreflectedthesoundfromthegun?(Speedofsound

330m/s).

7.Statetwowaysbywhichfrequencyofanoteproducedbyagivenguitar

wiremaybeincreased.

8.Anobserverwatchingafireworksdisplaysseesthelightfroman

explosionandhearsthesound2secondslater.Howfarwastheexplosion

fromtheobserver?(Speedofsoundisair340m/s)

9.(a)

(i) Whatisthedifferencesbetweenlongitudinalandtransversewaves?

(ii) Amineworkerstandsbetweentwoverticalcliffs400mfromthe

nearestcliff.Thecliffsaredistanceapart.Everytimehestrikesthe

rockonce,hehearstwoechoesthefirstonecomesafter2.5swhile

thesecondfollows2slater.Fromthisinformationcalculate:

a.Thespeedofsoundinair

b.Thevalued

10.Agirlstanding600mawayfromacliffbangstwopiecesofwoodtogether
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andhearsanecho3.5secondslater.Determinethespeedofsoundinairat

thatplace.

11.Whatisanecho?

12.Describeanexperimenttoshowthatsoundcannottravelinavacuum.

13.Fig1showsairmoleculesinfrontofahollowwoodenboxPsetvibratingbya

turningforkToffrequency800Hz.

(a)Whatisthepurposeoffixingthetuningforkontheboxwhichisopenon

oneend?

(b)NamethesectionlabeledXandY

(c)Stateandexplainthenatureofthewavesshown

(d)Giventhatthespeedofsoundinairis330ms-1.Calculatethewavelengthof

thewaves.

14.Soundisveryfaintinhighaltitudesthanatsealevel.Why?

15.Distinguishbetweenthefollowingterms

(i)Intensityandloudness

(ii)Frequencyandpitch

16.Statetwofactorsthataffectthefrequencyofthenoteproducedbyavibrating

string
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TOPIC10

FLUIDFLOW

PASTKCSEQUESTIONSONTHETOPIC

1.Whensprayingafieldofwaterusingahosepipe,itiscommontoreduce

thepipesopeninginordertospraywaterfurthest.Otherthanpressure,

whatotherqualityisvariedintheprocess?

2.Thefigurebelowshowswaterforcesthroughahydraulicsystembya

pump.Anairchamberisusedtomaintainacontinuousflowofwaterduring

boththeupstrokeanddownstrokeofthepistonpump.

Explainhowthecontinuousflowofwaterismaintained.

3.Apupilblowsacurrentofairoverthesurfaceofasheetofpaperheld

closetoitsmouth.Stateandexplainwhathappenstothepaper.

4.TwotableTennisballsareinthesamelevelwhilesuspendedfrom

threadsashortdistanceapart.Astreamofairisblownbetweentheballsin

ahorizontaldirection.Explainwhathappenstotheballs

5.Thefigurerepresentsatubethroughwhichliquidisflowinginthe

directionshownbythearrow.Copythediagramandshowonittherelative
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positionsoftheleveloftheliquidinsectionsmarked,X,YandZ.

6.Statehowthepressureinamovingfluidvarieswithspeedofthewateris

steadilyincreasedfromlowtohighvalue.

7.Waterflowsinahorizontalsmoothpipe.Statethechangesthatwouldbe

observedinthenatureoftheflowifthespeedofthewaterissteadily

increasedfromlowtohighvalue?

8.Thefigurebelowshowsapithballinaflask.Whenajetofairisblown

overthemouthoftheflaskasshown,thepithballisobservedtorisefrom

thebottom.

Explaintheobservation

9.StateBernoulli’sprinciple. (1mark)

Figure2showsatubeofvaryingcrosssectionalarea.V1V2V3andV4representsthe

speedsofwaterasitflowssteadilythoughthesectionsofthetube.
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ArrangethespeedsV1,V2,V3andV4indecreasingorderstartingwiththehighest.

10.Waterflowsalongahorizontalpipeofcrosssectionalarea30cm2.Thespeedofthe

wateris4m/sbutitreaches7.5m/sinaconstrictioninthepipe.Calculatethearea

oftheconstriction.

11.Aheartpumpsbloodatarateof1.8x103cm3/minthoughitsaortaisofcross

sectionalarea0.6cm3.Thebloodspreadsintoacapillarynetworkthatis

equivalenttoabout4x106finetubeseachofdiameter6x10-3cm.

Calculate:

(a)Theaveragevelocityofbloodintheaorta

(b)Theaveragebloodvelocityinthecapillarytubes.

FORMTHREEWORK

TOPIC1

LINEARMOTION

PASTK.C.S.EQUESTIONSONTHETOPIC

1.a) Thediagrambelowshowspartofthemotionofatennisball,whichis

projectedverticallyupwardsfromthegroundandallowedtobounceonthe

ground.Usethisinformationtoanswerquestionsthatfollow.
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i) Describethemotionoftheballrelatingittodifferentpositionsoftheball

alongthefollowingAB,BC,CDE.

ii) Fromthegraph,calculatetheaccelerationduetogravity.

iii) Howhighdoestheballriseinitially?

iv) ExplainwhyEisnotatthesamelevelasA.

2.Sketchavelocity-timegraphshowingthemotionofaballverticallyupwardswithan

initialvelocityofu.

3.Calculatetheaccelerationshownbythetickers-tapethatwasmadeusingaticker

timervibratingat50HZ.

4.Whatisthedifferencebetweenspeedandvelocity?

5.Anobjectisprojectedverticallyupwardsataspeedof15m/s.Howlongwillittaketo

returntothesamelevelofprojection?

6.Ablockslidesoffahorizontaltable4metershighwithavelocityof12-m/s.Find:

a) Thehorizontaldistancefromthetableatwhichtheblockhitsthefloor.

b) Thehorizontalandverticalcomponentsofthevelocitywhenitreachesthe

floor.

7.AparticleinitiallyatAmovesalonganarcABofahorizontalcircleofradius4mand

centreO.AissouthofOandangleAOBis600.Determinethedisplacement

A B C D E

O
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AB.

8.Thefigurerepresentsdotsmadebyaticker-timer.Thedotsweremadeatafrequency

of50dotspersecond.(Diagramnotdrawntoscale)

a) Whatistimeintervalbetweentwoconsecutivedots?

b) Thearrowonthetapeindicatesthedotsmadeattimet=0.Copythe

diagramandindicateinasimilarwaythedotsmadeatt=0.1s,0.2s,0.3s.

c) Determinetheaveragevelocitiesofthetapeovertimeintervals-0.02sto

0.02s,0.08sto0.12s,0.18sto0.22sand0.28sto0.32s

d) Drawasuitablegraphandfromitdeterminetheaccelerationofthetape.

9.Amassisprojectedhorizontallyfromheightof5mabovethegroundwithavelocityof

30m/s.Calculate:

a) Thetimetakentoreachtheground

b) Thehorizontaldistancetraveledbeforehittingtheground

c) Theverticalvelocitywithwhichthemasshitstheground

10.Thedatainthetablebelowrepresentsthemotionoveraperiodof7

seconds
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Times 0 1 2 3 4 5 6 7

Dism 0 20 40 60 80 95 105 110

a) Plotongraphpaperagraphofdisplacement(y-axis)againsttime.

b) Describethemotionofthevehicleforthefirst4seconds.

c) Determinethevelocitiesat4.5sand6.5s.Henceorotherwisedetermine

theaverageaccelerationofthevehicleoverthistimeinterval.

11.a) Abodyacceleratesuniformlyfrominitialvelocity,Utothefinalvelocity

V,intimet,thedistancetraveledduringthistimeintervalisS.Ifthe

accelerationisshownbythelettera,showthat;

i)V=U+at ii)s=ut+½at2 iii)V2=U2+2as

b) Abodyinitiallymovingat50m/sdeceleratesuniformlyat2m/suntilitcome

torest.Whatdistancedoesitcoverfromthetimeitstartedtodecelerate?

12.Anobjectdroppedfromaheighthattainsavelocityof6m/sjustbefore

hittingtheground,findthevalueofh.

13.:a)Astoneisthrownverticallyupwardsfromtheedgeofaplatform

eventuallythestonelandswithoutbouncingonthegroundbelowthe

platform.Takingtheupwardvelocitytobepositive,sketchthevelocity-time

graphofthemotionofthestone.

b)Acarcanbebroughttorestfromaspeedof200m/sinatimeof2s.

i) Calculatetheaveragedeceleration

ii) Ifthedriverreactiontimeis0.2s,Determinetheshorteststopping
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distance.

14.:Thefigureshowsaspeed-timegraphforpartofthejourneyofamotorcar.

Determinethedistancethecartravelsinthefirst40seconds

15.Drawaxesandsketchagraphofvelocity(vversustime(t)foruniformly

acceleratedmotiongiventhatwhent=0,visgreaterthanzero.

16.a)Thefigurebelowshowsthedisplacementtimegraphofthemotionofa

particle.

Statethenatureofthemotionoftheparticlebetween:

i)AandB

ii)BandC

iii)CandD

b)Aballisthrownhorizontallyfromthetopofaverticaltowerandstrikesthe

groundatapoint50mfromthebottomofthetower.Giventhattheheight

ofthetoweris45m,determinethe;-
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i)Timetakenbytheballtohittheground

ii)Initialhorizontalvelocityoftheball.

iii)Verticalvelocityoftheball,justbeforestrikingtheground.(Take

accelerationduetogravitygas10ms-2)

16.Thegraphbellowsshowshowthevelocityvarieswithtimeforabody

thrownverticallyupwards.

Determinethetotaldistancemovedbythebody. (3mks)

17.Abulletisfiredhorizontallyfromaplatform15mhigh.Iftheinitialspeed

is300ms-1,determinethemaximumhorizontaldistancecoveredbythe

bullet. (3mks)

18.Fig14showsthevelocity-timegraphforasmallmetalspherefalling

throughaviscousfluid.
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Ontheaxesprovidedsketchthegraphofmomentumagainsttimeforthe

samemass (1mk)

Giventhatthereadingofthespringbalanceis0.6N,determinetheweight

ofthebar. (3mks)

Thegraphinfigure6showsthevelocityofacarinthefirst8secondsasit

acceleratesfromrestalongastraightline.Usethegraphtoanswerquestion19

and20.

Determinethedistancetraveled3.0secondsafterthestart. (3mks)

Determinetheaccelerationofthecarat4.0seconds. (2mks)

21.Abomberflyinghorizontallyat100m/sreleasesabombfromaheightof300m.

Calculate:

a)Timetakenforthebombtohittheground.
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Thehorizontaldistancetraveledwhenhittingtheground.

c)Themagnitudeanddirectionofthevelocitywhenhittingtheground?

22Anairplaneisflyinghorizontallyoveracampat250m/sanddropsapack.Howfar

fromthecampwillthepacklandiftheplanewasflying300mabovetheground?

23.Anobjectisprojectedhorizontallyatavelocityof40m/sfromacliff20mhigh.

Calculate:

a)Thetimetakentohittheground

b)Thedistancefromthefootofthecliffwhentheobjecthitstheground.

24.Aball-bearingXisdroppedverticallydownwards,fromtheedgeofatableandittakes

0.5stohitthefloorbelow.AnotherbearingYleavestheedgeofthetable

horizontallywithavelocityof5m/s.find:

a)ThetimetakenforbearingYtoreachthefloor.

b)ThehorizontaldistancetraveledbyYbeforehittingthefloor.

c)Theheightofthetable-topabovethefloorlevel.

25.Ahelicopter,whichwasascendingverticallyatasteadyvelocityof20m/s,releaseda

parcelthattook20secondtoreachtheground.

i)Statethedirectioninwhichtheparcelmovedimmediatelyitwasreleased.

ii)Calculatethetimetakenbytheparceltoreachthegroundfromthemaximum

height.

iii)Calculatethevelocityoftheparcelwhenitstrikestheground.

iv)Calculatethemaximumheightabovethegroundtheparcelreached.

v)Whatwastheheightofthehelicopterattheinstanttheparcelwasdropped.

26.Astoneisthrownhorizontallyfromabuildingthatis50mhighaboveahorizontal

ground.Thestonehitsthegroundatapoint,whichis65mfromthefootofthe
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building.Calculatetheinitialofthestone.

TOPIC2

REFRACTIONOFLIGHT

PASTKCSEQUESTIONSONTHETOPIC

1.Thediagrambelowshowsatransparentwatertankcontainingwater.An

electriclightisfixedatcornerAofthetank.Alightrayfromtheslitshines

onthewatersurfaceBCatanangleof480asshown

a) i) Determinetheangleofrefractionfortherayshowninthediagram.

ii) Completethediagramtoshowtherefractedray.

b) Determinetheangleofincidenceforwhichtheangleofrefractionis900

c) Calculatethespeedoflightinwater(nw=4/3,C=3x108ms)

2.Thefigureshowsthepathofayellowlightthroughaglassprism.The

speedofyellowlightintheprismis1.88x108 m/s.
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a)Determinetherefractiveindexoftheprismmaterialforthelight.(Speedof

lightinvacuum=3.0x108ms-1)

b)ShowonthefigurethecriticalangleCanddeterminethevalue.

c)Giventhatr=21.20,determineangleQ.

d)Onthesamefigure,sketchthepathofthelightafterstrikingtheprismifthe

prismwasreplacedbyanotherofsimilarshapebutlowerrefractiveindex.

(Usedottedlineforyouranswer).

3.2002:ThefigurebelowshowstworaysAandBenteringasemicircularglass

blockwhichhascriticalangleof420.Theraysareincidentatanairglass

boundaryatpointO

CompletethepathofthetworaysfrompointO.LabelA1andB1the

correspondingrays.

4.Arayoflightisdirectedatanangleof500ontoaliquid-airboundary.

Therefractiveindexoftheliquidis1.4.

Showonadiagramthepatchtakenbytherayonstrikingtheliquid-air

boundary.Showhowyouarriveatyouranswer.

5.Figure13showsacoinplacedinalargeemptycontainer.Anobserver
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lookingintothecontainerfromthepositionshownisunabletoseethecoin.

Sketchtworaysfromapointonthecointoshowhowtheobserverisableto

seetheimageofthecoinafterthecontainerisfilledwithwater.

6.

Figure6showarayoflightincidentonthefaceofawaterprism.

Sketchthepathoftheraysasitpassesthroughtheprism.Criticalanglefor

wateris490 (1mk)

7.Calculatetherefractiveindexofglassgiventhatthevelocityoflightinairis3x108ms

-1andvelocityoflightinglassis2.4x108ms-1.

8.Therealthicknessofcrownglassblockofrefractiveindex1.58is10cmis10cm.

Calculatetheapparentthicknessoftheglass.
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9.Youareprovidedwiththefollowing;

-A50cmbeakerfullofwater.

-Standandclangs

-Ahalfmetrerule

-2opticalpins

-Cork

a) Explainbrieflyhowyouwoulddeterminetherefractionindexofwaterusingthe

materialsprovided.

b) Thedatabelowshowstheresultsobtainedwhensuchanexperimentwas

performedbyformthreestudentsusingvariousvaluesofrealdepths,Yofaliquid.

Realdepth

cm

30 50 70 90 110 130

Apparent

depth

cm

22 37 52 66 81 96

i)Plotagraphoftherealdepth(y-axis)againstapparentdepth.

ii)Fromthegraph,determinetherefractiveindexoftheliquid.

10.Paraffinhasagreaterrefractiveindexthanthatofwater.Commentabouttherelative

velocityoflightinparaffinandinwater.

11.a)StateSNELL’SLAW

b)Arayoflighttravelsfromairintomedium1and2asshown.
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Calculate;

i)Therefractiveindexofmedium1.

ii)Criticalangleofmedium1

iii)Therefractiveindexofmedium2relativetomedium(1n2)

12.Explainwiththeaidofadiagram,howasuitableglassprismmaybeusedtoturnaray

oflight1800

13.Whatmeasurablequantityisassociatedwithcolouroflight?

14.StateTWOusesoftotalinternalreflection.

15.Thegraphshownbelowshows,theapparentdepth(y-axis)againstrealdepth.Useit

tocalculatetherefractiveindexofglass.

16.Therefractiveindexforair-waterboundaryis4/3.Calculatethecriticalcyclefor

water–airinterface.

TOPIC3
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NEWTON’SLAWOFMOTION

PASTK.C.S.EQUESTIONSONTHETOPIC

1.Twomassesof3kgand7kgareconnectedbyalightstring.The3kgmassrestson

asmoothinclineplane300tothehorizontal.The7kgmasshangsfreely

fromthefrictionlesspulleyattachedtothetopofplane.

i) Drawadiagramshowingthebodiesandidentifytheforcesactingonthe3

kgmass.

ii) Calculatetheaccelerationofthemasses.

2.Arocketpropelledupwardwithaconstantthrust.Assumingfrictiondue

toairisnegligibleandtheburningofthefuelissteady.Explainitsmotion.

3.A2kgbodyslidesdownasmoothslopefromaheightof5m.Asit

reachesthehorizontal,itstrikesanotherbodyofmass3kgwhichisatrest.

Bothbodiessticktogether.Calculatethevelocityofthebodiesafter

collision.

4.Agirlofmass40kgstandsonascalebalanceinalift.Theliftis

acceleratingupwards.Atoneinstanttheaccelerationoftheliftis2m/s.

Calculatethereadingonthescaleatthatinstant.

5.Thediagramshowsatallmeasuringcylindercontainingaviscousliquid.

Averysmallsteelballisreleasedfromrestatthesurfaceoftheliquidas

shown.Sketchthevelocity-timegraphforthemotionoftheballfromthe

timeitisreleasedtothetimejustbeforeitreachesthebottomofthe

cylinder.
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6.Abodyofmass5kgisejectedverticallyfromthegroundwhenaforceof

600Nactsonitfor0.1s.Calculatethevelocitywithwhichthebodyleaves

theground.

7.a)i) Abodyisinitiallyinmotion.Ifnoexternalforceactsonthebody,

describethesubsequentmotion.

ii) Acarofmass800kgisinitiallymovingat25m/s.Calculatethe

forceneededtobringthecartotherestoveradistanceof20m.

b) Twotrolleysofmasses2kgand1.5kgaretravelingtowardseach

otherat0.25m/sand0.40m/srespectively.Twotrolleyscombineon

collision.

i) Calculatethevelocityofthecombinedtrolleys.

ii) Inwhatdirectiondothetrolleysmoveaftercollision?

8.a) Thediagramshowsablockofmass5kgslidingdownfromreston

aplaneinclineatanangleof300tothehorizontal.Africtionalforce

of6Nactsbetweentheblockandtheplane.
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i)Copythediagramandshowtheforcesactingontheblock.

ii) Calculatetheresultantforceontheblock.

iii) Calculatethetimetakenbytheblocktocoverthedistanceof

25cm.

b) Thetableshowsthevalueoftheresultantforce,F,andthetimetfor

abullettravelinginsidethegunbarrelafterthetriggerispulled.

Force,F(N) 360340300240 170110

Time,(t)(milliseconds) 3 4 8 12 17 22

(i) PlotagraphofForce,fagainsttimet.

ii) Determinefromthegraph.

i) Thetimerequiredforthebullettotravelthelengthofthe

barrelassumingthattheforcebecomeszerojustattheendof

thebarrel.

ii) Theimpulseoftheforce.

iii) Giventhatthebulletemergesfromthemuzzleofthegun

withavelocityof200m/s,calculatethemassofthebullet.

9.1993:ThediagramshowstwoidenticalstringsAandBattachedtoalargemass

M.StringAisattachedtotheceiling.StatethereasonwhystringBcuts

whenitsfreeandissuddenlypulleddownward.

10.1994:Thefig.showsa2kgblockattachedto0.5kgmassbyalightinextensible
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stringwhichpassesoverapulley.Theforceoffrictionbetweenthe

horizontalbenchandblockis3N.Theblockisreleasedfromrestsothat

bothmassesmovethroughadistanceof0.6m.Calculatethevelocityofthe

string.

11.Atrolleyismovingatconstantspeedinafrictioncompensatedtrack.

Someplasticineisdroppedonthetrolleyandstickstoit.Statewitha

reasonwhatisobservedaboutthemotionofthetrolley.

12.Fig.4showsablockofmass30.0kgbeingpulledupaslopebyforcePat

aconstantspeed.Thefrictionalforceontheblockis20.0N

a) i) Onthesamefigurenameandindicateotherforcesactingonthe

block.
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ii) Determinethecomponentoftheweightactingonthetrolleydown

theslope

iii) DeterminethevalueofP.

b) Onreachingthetopoftheslope,theblockislefttorunfreelydownthe

slope.

i) Whichoneoftheforcespreviouslyactingontheblockwouldthenact

intheoppositedirection?

ii) Determinetheaccelerationoftheblockdownslope.

iii) Whatistheeffectofincreasingtheangleofslopeonyouranswerin

(ii)above?

13.2002:Ahighjumperusuallylandsonathicksoftmattress.Explainhowthe

mattresshelpsinreducingtheforceofimpact.

14.2003:AresultantforceFactsonabodyofmassmcausinganaccelerationa1on

thebody.Whenthesameforceactsonabodyofmass2m,itcausesan

accelerationa2.Expressa2intermsofa1.

15.

Thefigureaboveshowstwotrolleysofmass2.0kgand1.5kgtraveling

towardseachotherat0.25m/sand0.4m/srespectively.Thetrolleys

combineoncollision.Calculatethevelocityofthecombinedtrolleyand
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showthedirectioninwhichtheymoveaftercollision.

16.TwoidenticalstonesAandBarereleasedfromthesameheightabovethe

ground.BfallsthroughairwhileAfallsthroughwater.Sketchthegraphsof

kineticenergy(KE)againsttime(t)foreachstone.Labelthegraph

appropriately.

17.Atrolleyismovingatuniformspeedalongatrack.Apieceofplasticineis

droppedonthetrolleyandsticksonit.Explainwhythetrolleyslowsdown.

(2mks)

18.

a) StatetheNewtonslawofmotion. (1mk)

b)Awoodenblockrestingonahorizontalbenchisgivenaninitialvelocity,

u,sothatitslidesonthebenchsurfaceforadistance,d,beforecomingtoa

stop.Thevaluesofdweremeasuredandrecordedforvariousvaluesof

initialvelocity.Figure10showsthegraphofuagainstd.
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i) Determinetheslope,s,ofthegraph

ii) Giventhatu2=20kd,wherekisaconstantforthebenchsurface,

determinethevalueofkfromthegraph.

iii) Statehowthevalueofkwouldbeaffectedbychangeinthe

roughnessofthebenchsurface.

(c) Acarofmass800kgstartsfromtherestandacceleratesat1.2ms-2.

determineitsmomentumafterithasmoved400mfromthestarting

19.Aforceof6Nactsona2kgtrolleyandacceleratesat2m/s2.Calculatetheretarding

forceactingonthetrolley.

20.Aboulderisslidingdownaslope,withauniformaccelerationof3ms-2;calculateits

velocityafterithasslid10mdowntheslope.

21.Amanwhosemassis70kgstandsonaspringweighingmachine.Whentheliftstarts

toascenditsaccelerationis2.45m/s.Whatisthereadingonthescale?

22.Abulletofmass22gtravelingatavelocityof18/mspenetratesasandbagandis

broughttorestin0.6seconds.Find:

Thedepthofpenetrationinmetres

Theaverageretardingforceofthesand

23.Abulletofmass10gtravelinghorizontallywithavelocityof300m/sstrikesablockof

woodofmass290gwhichrestsonroughhorizontalfloor.Afterimpacttheymove

togetherandcometorestaftertravelingadistanceof15m.
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Calculatethecommonvelocityofthebulletandtheblock.

Calculatetheaccelerationofthebulletandtheblock.

Calculatethecoefficientofslidingfrictionbetweentheblockandthefloor.

a)AbodyofmassminitiallyatrestisactedonbyaforceFforatimet,asaresult

itsvelocitychangestoafinalvalueV.Usethisinformationtoshowthatthegainis

kineticenergyE=½MV2

b)Calculatethekineticenergyofacarofmass1000kgtravelingat36km/h

24.Underadrivingforceof400Nacarofmass1250kghasanaccelerationof2.5m/s.

Findthefrictionalforceactingonthecar.

25.Anappleofmass100gfallsadistanceof2.5mtothegroundfromabranchofatree.

a)Calculatethespeedatwhichithitsthegroundandthetimetakenforittofall.

(Ignoreairresistance).

b)Assumingtheappletakes100millisecondstocometorest.Calculatetheaverage

forceexperiencedbytheapple.

26.Ahelicopterofmass3000kgrisesverticallyataconstantspeedof25ms-1ifthe

accelerationduetogravityis10ms-2;determinetheresultantforceworkingonthe

helicopter.

TOPIC4

WORK,ENERGY,POWERANDMACHINES

PASTK.C.S.EQUESTIONSONTHETOPIC

1.1990:Thefigureshowspositionsofaballbouncingonafloor.Statetheenergy

changesatC.
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2.

a)Explainwhyaburnfromthesteamofboilingwatermoreseverethatofwater

itself?

b)Anenergysavingstovewhenburningsteadilyhasanefficiencyof69%.The

stovemelts0.03kglfice00Cin180seconds.

Calculate:-

i)Thepowerratingofthestove.

ii)Theheatenergywastedbythestove.

c)Apumpuses1gofamixtureofpetrolandalcoholintheratio4:1bymassto

raise1000kgofwaterfromawell200mdeep.

i)Howmuchenergyisgivenby1gofmixture?

ii) Ifthepumpis40%efficient,whatmassofthismixtureisneededto

raise

thewater? (1gofalcohol=7000J,ofpetrol=48000J)

d)Suggesttwoenergychangesthataccompanythechangingofaliquidina

vapourphase.

3.Abulletofmass0.80gtravelingat400m/sisstoppedbyaconcretewall.

4.Asmallmassmissuspendedfreelyatthelowerendofaspringasshown.
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Themassisdisplacedbyasmalldistanceandthenreleasedandallowedto

oscillate.Whatformofenergydoesthemasshaveatapointmidway

betweenAandB?

. Whatmakestheamplitudeofosculationofasimplependulumtodecreasewithtime?

6.Ascrewadvances1mmwhenthescrewisturnedthroughtworevolutions.

Whatisthepitchofthescrew?

7.Aballrollsonatableinastraightline.Apartfromthetransitional

kineticenergy,statetheotherformofkineticenergypossessedbytheball.

8.Acarofmass800kgisinitiallymovingat25m/s.Calculatetheforce

neededtobringthecartorestoveradistanceof20m.

9.Aworkshophasthefollowingsimplemachinesforliftingheavyloads,a

wheelandaxle,andamovablepulley.Thewheelhasadiameterof30cm

whiletheaxlehasdiameterof3.0cm.

i) Sketchforcediagramstoshowhoweachmachineworks.

ii) Assumingthatthemachinesareperfect.Calculatethemechanicaladvantage

foreachofthemachinesandshowwhichmachineismoreadvantageousin

liftingloads.

10.Abodyhas16Joulesofkineticenergy.Whatwouldbeitskineticenergy
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ifitsvelocitywasdouble?

11.Definetheefficiencyofamachineandgiveareasonwhyitcanneverbe

100%

12.a) Thefigshowsaloadedwheelbarrow.Indicateandlabelonthe

diagramthreeforcesactingonthewheelbarrowwhenaworkerisjust

abouttoliftthehandle.

b) Supposethehandlebarsofthewheelbarrowwereextended,which

force(s)wouldchangeandhow?

13.Sketchalabeleddiagramtoshowhowanarrangementofasinglepulley

maybeusedtoprovideamechanicaladvantageof2.

14.Thefig.belowshowsaforcedistancegraphforacarbeingonahorizontal

ground

a) Calculatethetotalworkdone

b) IfthevelocityjustbeforereachingpointDis6m/s,calculatethepower
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developedbytheagentprovidingtheforceatthispoint.

c) Anelectricpumpcanraisewaterfromalower-levelreservoirtothehigh

levelreservoirtothehighlevelreservoirattherateof3.0x105kgperhour.

Theverticalheightofthewaterisraised360m.Iftherateofenergylossin

formofheatis200kW,determinetheefficiencyofthepump.

15.ThefigurebelowshowshowthepotentialEnergy(P.E)ofaballthrown

verticallyupwards.

Onthesameaxes,plotagraphofkineticenergyoftheball.

16.Usingapulleysystem,agirlliftsaloadof1800Nusinganeffortof

400N.Ifthesystemis65%efficient,determinethevelocityratioofthe

system.

17.a) Acraneliftsaloadof200kgthroughaverticaldistanceof3.0min

6seconds.Determinethe;

i) Workdone

ii) Powerdevelopedbythecrane

iii) Efficiencyofthecranegiventhatitisoperatedbyanelectric
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motorrated12.5kw.

18.Acertainmachineusesaneffortof400Ntoraisealoadof600N.Ifthe

efficiencyofthemachineis75%,determineitsvelocityration. (3mks)

19.Figure5showsauniformbaroflength1.0pivotednearoneend.Thebar

iskeptinequilibriumbyaspringbalanceasshown.

Giventhatthereadingofthespringbalanceis0.6N.Determinetheweight

ofthebar.

20.Whenanelectricpumpwhoseefficiencyis70%raiseswatertoaheightof15m,water

isdeliveredattherateof350litresperminute.

Whatisthepowerratingofthepump?

Whatistheenergylostbythepumppersecond?

21.Inthearrangementshown,themassof30kghangingonthepulleyhelpstoraisethe

unknownload.Thepersonpullinguptheotherstringfindsthathehadtodo800

Joulesofworkinordertoraisetheload4m.
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a)Calculatethevalueoftheunknownmass.

b)Statetheassumptionsyoumakeincalculatingthevalue(a) above

22.Aloadof100Nisraised20min50s.Calculate;

Thegaininpotentialenergy

Thepowerdeveloped

23.Gitongahasamassof60kgandclimbsupaslopof200mlongandinclinedatan

angleof100tothehorizontal.CalculatetheminimumworkdonebyGitonga.

24.Aforceof8Nstretchesaspringby10cm.Howmuchworkisdoneinstretchingthis

springby13cm?

25.Asimplependulumisreleasedfromrestanditswingstowardsitslowestposition.If

thespeedatthelowestpositionis1.0m/s,calculatetheverticalheightofthebob

whenitisreleased.

TOPIC5

CURRENTELECTRICITYII

PASTK.C.S.EQUESTIONSONTHETOPIC

1.Astudentlearntthatabatteryofeightdrycellseach1.5vhasatotale.m.fof12Vthe

sameasacarbattery.Heconnectedinserieseightnewdrybatteriestohiscarbut

foundthattheycouldnotstarttheengine.Giveareasonforthisobservation

2.a)Youarerequiredtodeterminetheresistanceperunitlengthofanichromewirex,

youareprovidedwithA.D.C.powersupplyanammeterandvoltmeter.

i)Drawacircuitdiagramtoshowhowyouwouldconnectthecircuit.
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ii)Describehowyouwouldusethecircuitin(a)(i)abovetodeterminethe

resistanceperunitlengthofx.

b)i) StateOhm’sLaw.

ii) Afilamentlampandathermostatareohmicdevicestoacertainextent.

Explain.

c) i) Explainwhymovingcoilmetersareunstablefortheuseofalternating

voltages.

d)Four5resistorsareconnectedtoa10Vd.c.supplyasshowninthediagram

below.

Calculate;-

i) Theeffectiveresistanceinthecircuit.

ii) ThecurrentIfollowinginthecircuit.

3.Studythecircuitdiagram.Determinethepotentialdropacrossthe3resistor.

4.StatetwoconditionsthatarenecessaryforaconductortoobeyOhm’slaw.
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5.a)StateOhm’slaw.

b)DescribewithaidofadiagramanexperimenttoverifyOhm’slaw

c)TworesistorsR1andR2areconnectedinseriestoa10Vbattery.Thecurrent

flowingthenis0.5A.WhenR1onlyisconnectedtothebatterythecurrentflowing

is0.8A.

Calculatethe

i) ValueofR2

ii) CurrentflowingwhenR1andR2areconnectedinparallelwiththesame

batter.

d)Rechargingisoneofthepracticesofmaintenanceofaccumulators.Statetwo

measurements,whichneedtobetakentohelpyoudecidewhenanaccumulatoris

dueforcharging.

6.Acurrentof0.08Apassesincircuitfor2.5minutes.Howmuchchargepasses

throughapointinthecircuit?

7.Anammeter,avoltmeterandabulbareconnectedinacircuitsoastomeasurethe

currentflowingandthepotentialdifferenceacrossboth.Sketchasuitablecircuit

diagramforthearrangement.

8.a)Inthecircuitdiagramshown,calculatetheeffectiveresistancebetweenYandZ.

b)Determinethecurrentthroughthe3resistor.
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c)Oneofthe6resistorshasalengthof1mandcross-sectionalareaof

5.0x10-5m2.Calculatetheresistivityofthematerial.

9.Inthecircuitdiagramfiveresistorsareconnectedtoabatteryofe.m.f.4V,and

negligibleinternalresistance.Determine:

i) Thetotalresistanceofthecircuit.

ii) Thecurrentflowingthroughthe5.5resistor.

iii) ThepotentialsatpointsYandO.

iv) ThepotentialdifferencebetweenYandO

10.Anelectricbulbwithafilamentofresistance480isconnectedtoa240Vmains

supply.Determinetheenergydissipatedin2minutes.

11.Astudentwishestoinvestigatetherelationshipbetweencurrentandvoltagefora

certaindeviceX.Inthespaceprovide,drawacircuitdiagramincludingtwocells,

rheostat,ammeter,voltmeterandthedeviceXthatwouldbesuitableinobtainingthe

desiredresults.

12.Inthecircuitdiagramshowninfigure7,theammeterhasnegligibleresistance.When

theswitchSisclosed,theammeterreads0.13A.
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Determinetheinternalresistanceofthecell.

13a)StateOhm’slaw.

b)Thegraphinfigure9showsthecurrentvoltagecharacteristicsofadevice,X.

i) StatewithareasonwhetherthedeviceobeysOhm’slaws.

ii) Determinetheresistanceofthedevice,X,whenthecurrentthroughitis

60mA.
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iii) Whenthedevice,X,isconnectedinthecircuitbelow,thevoltageacrossit

is0.70V.

CalculatethevalueoftheresistanceR.

c)Thecellinfigure10hasanemfof2.1Vandnegligibleinternalresistance.

Determinethe

i)Totalresistanceinthecircuit.

ii)Currentinthecircuit

iii)Readingonthevoltmeter

14.Thediagrambelowshowsanelectrccircuit.Whentheswitchisclosetheammeter

readingis0.3A
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Determinethevoltmeterreading.

15.a)Inthecircuitdiagramshown,calculatetheeffectiveresistancebetweenYandZ

b)Determinethecurrentthroughthe3resistor.

16.Abatteryofe.m.f.3vdrivesacurrentthrougha20resistor.Thep.dacrossthe

resistoris2.8vasmeasuredbyavoltmeter.Calculatetheinternalresistanceofthe

battery.

17.Atorchusestwoidenticaldrycellsconnectedinseries.Whenabulbofresistance2.0

ohm’sisconnectedacrossthecellsthepdacrossthebulbis2.0v.Whenabulbof

resistance1.5ohmsisused,thep.dis1.8v,calculatethee.mfandinternalresistance

ofeachcell.

18.Supposeahigh–resistancevoltmeterreads1.5vconnectedacrossadrybatteryon

opencircuitand1.2v.whenthesamebatteryisinaclosedcircuitwhenitissupplying
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acurrentof0.3AthroughalampofresistanceR.

Drawacircuitdiagramtoshowtheaboveexperimentwhenin;

i)Opencircuit

ii)Closedcircuit.

Whatis

i)Theemfofthebattery.

ii)Theinternalresistanceofthebattery

iii)ThevalueofR?

19.Whenaresistorisconnectedacrosstheterminalsofabatteryacurrentof0.20A

flows.

Whatisthetimetakenfor2.0coulombsofchargetopassagivenpointinthecircuit?

Ife.m.fofthebatteryis4.0vanditsinternalresistanceis0.20hmdeterminetherate

atwhichheatisproducedintheresistor.

20.a)StateOhm’slaw.

b)Inanexperimenttodeterminetheresistanceofaresistorx,itisconnectedin

parallelwitha100resistor.Thecurrentthroughthecombinationandthep.d

acrossthecombinationistabulatedasshownbelow.

Potential

difference

(v)

1.5 3.0 4.5 6.0 7.5

Current(A) 0.075 0.015 0.225 0.30 0.375

Drawadiagramofthecircuitthatcouldhavebeenused

c)i) plotagraphofcurrentagainstpotentialdifference.
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ii) Calculatethegradientoftheslope

iii) Calculatetheresistanceofresistorx.

TOPIC6

WAVESII

PASTK.C.S.EQUESTIONSONTHETOPIC

1.Explainhowyouwouldmakeadiffractiongratingonapieceofglass

slide.

2.Onerangeoffrequenciesusedinbroadcastingvariesfrom0.5x100Hzto

2.0x107Hz.Whatisthelongestwavelengthofthisrange?Velocityoflight

air=3x108/s

3.Stateoneeffectthatwouldbeobservedwhenwaterwavespassfromdeep

toshallowwater.

4.Thefig.showsawaveprofile.Determinethefrequencyofthewave.
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5.Whathappenstothewavelengthofawaterwavewhenitmovesfromthe

deepparttotheshallowpartofarippletank?

6.Asourcegenerates40wavesinasecond.Ifthewavelengthis8.5m.

Calculatethetimetakentoreachawall102mfromthesource.

7.Whatconditionisnecessaryforawaveincidentonaslittobediffracted?

8.a) Sketchadisplacement-timegraphofawaveofamplitude0.5cm

andfrequency4Hzoveratimeintervalof1.25s

b)i) Stateoneconditionnotinvolvingaphasedifferencefor

interferencepatterntobeobserved.

ii) Twopointssourcess1s2oscillateinphaseproducingwavesof

wavelength=1cm.Theseparationofthesourcesis3cm

a)Drawtoscaleaseriesof10semicircularlinestorepresentthe

wavefrontsproducedatintervalsofoneperiodictime(T)foreach

ofthetwosources.

b)Drawonthesamediagram,lineswhichrepresentpositionsof

constructiveinterference.

c)MarkapointPononeofthelinesdrawninII.Determinethe

magnitudeof(S2P–S1P)intermsofwavelength.

9.Lighttravelsthroughglassofrefractiveindex1.5withaspeedv.

Calculatethevalueofv.(Speedoflightinair=3.0x108m/s).

10.Nameapropertyoflightthatshowsitisatransversewave.

11.Inanexperimentusingarippletankthefrequency,foftheelectricpulse

generatorwasreducedtoonethirdofitsoriginalvalue.Howdoesthenew

wavelengthcomparewiththeinitialwavelength?Explainyouranswer.
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12.a) Distinguishbetweenstationaryandprogressivewaves.

i) Describehowayoung’sdoubleslitmaybemadeinalaboratory.

ii) Statetheconditionforaminimumtooccurinaninterferencepattern.

Thesketchgraphshowstheresultsofanexperimenttostudydiffraction

patternsusingdoublesilt.

i) Sketchanexperimentalsetupthatmaybeusedtoobtainsucha

pattern.

ii) Nameaninstrumentformeasuringintensity

iii) ExplainhowthepeakslabelledAandBandtroughslabeledCare

formed.

13.Whatmeasurablequantityisassociatedwithcoloursoflight?

14.CircularwaterwavesgeneratedbyapointsourceatthecentreOofthe

pondareobservedtohavethepatternshownintheFig.Explainthepattern.

15.ExplainhowapieceofPolaroidreducesthesun’sglare.

16.Inanexperimenttoobserveinterferenceoflightwaves,adoubleslitis
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placeclosetothesource.

i)Statethefunctionofthedoublesilt.

ii)Describewhatisobservedonthescreen.

iii)Statewhatisobservedonthescreenwhen

a) TheslitseparationS1S2isreduced.

b) Whitelightisusedinsteadofmonochromaticsource.

17.TheFig.showsanexperimentalarrangement.S1andS2arenarrowslits.

Statewhatisobservedonthescreenwhenthesourceis:-

i) Monochromatic (ii) Whitelight

18.(a) (i) Distinguishbetweentransverseandlongitudinalwaves.

(ii) Giveoneexampleofatransversewaveandoneexampleofa

longitudinalwave.

(b) Thefigshowsthedisplacementofapracticeinprogressivewave
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incidentonaboundarybetweendeepandshallowregions.

(i) Completethediagramtoshowwhatisobservedafterboundary.

(Assumenolossofenergy).

(ii) Explaintheobservationin(i)above.

19.Stateonedifferencebetweenmechanicalandelectromagneticwaves.

20.Figure4showsthedisplacement-timegraphforacertainwave.

Determinethefrequencyofthewave. (3mks)

21.Figures5(a)and(b).Showwavefrontsincidentonbarriersblockingpartofthe

path.

Onthesamefiguressketchthewavefrontstoshowthebehaviourofthewavesas

theypasseachbarrierandafterpassingthebarrier. (1mk)
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22.Asourcegenerates40wavespersecond.Ifthewavelengthis8.5cm.Calculatethe

timewavestakestoreachawall120metersfromthesource.

23.Agunisfiredandanechoheardatthesameplace0.5slater.Howfaristhebarrier

whichreflectedthesoundfromthegun?(Velocityofsound=340m/s)

24.Amanstandingbetweentwoparallelwallsfiresagun.Hehearsanechoafter1.5

secondsandanotheroneafter2.5secondsandyetanotheroneafter4seconds.

Determinetheseparationofthewalls.(Takevelocityofsound340m/s)

TOPIC7

ELECTROSTATICSII

PASTK.C.S.EQUESTIONSONTHETOPIC

1.a)i) Statecoulombslawofelectrostaticsforce.

ii) Definecapacitance.

b)Describehowthetypeofchargeonachargedmetalrodcanbedetermined.

c)Thefig.showsahollownegativelychargedspherewithmetaldiskattachedtoan

insulatorplacedinside.Statewhatwouldhappentotheleafofanuncharged

electroscopeifthemetaldiskwerebroughtnearthecapofelectroscope.Givea

reasonforyouranswer.

d)Statetwowaysofchargingthemagnitudeofthedeflectionoftheleafofan
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electroscope.

e)Thefig.showsanarrangementofcapacitorsconnectedtoa10v.D.Csupply

determine:-

i)Thechargestoredinthe2Fcapacitor

ii)Thetotalcapacitanceofthearrangement

2.Thefigurebelowrepresentstwoparallelplatesofacapacitorseparatedbyadistance

d.EachplatehasanareaofAsquareunits.Suggesttwoadjustmentsthatcanbe

madesoastoreducetheeffectivecapacitance.

3.TheFig.Showspartofacircuitcontainingthreecapacitors.WriteanexpressionforCT.

TheeffectivecapacitancebetweenAandB.
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4.Statethelawofelectrostaticcharge.

5.ThecapacitorsinthecircuitinFig.14areidenticalandinitiallyuncharged.

SwitchS1isopenedandswitchS2closed.Determinethefinalreadingofthe

voltmeter,V.

b) InthecircuitdiagramshowninFig.4eachcellhasane.m..fof1.5andinternal

resistanceof0.5.Thecapacitanceofeachcapacitoris1.4F.

Whentheswitchsiscloseddeterminethe:

(i)Ammeterreading

(ii)Chargeoneachcapacitor

6 A2Fcapacitorischargedtoapotentialof200V,thesupplyisdisconnected.The

capacitoristhenconnectedtoanotherunchargedcapacitor.Thep.d.acrossthe

parallelarrangementis80V.Findthecapacitanceofthesecondcapacitor.

7 A5Fcapacitorischargedtoap.dof200vandisolated.Itisthenconnectedto

anotherunchargedcapacitorof10F.Calculate

i) Theresultantp.d

ii) Thechargeineachcapacitor.
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8 Threecapacitorsof1.5F,2.0Fand3.0Fareconnectedinseriestop.d.of12V.

Find;-

a)Thecombinedcapacitance.

b)Thetotalchargestoredinthearrangement

c)Thechargeineachcapacitor.

9 Inthecircuitofthefigure3C1=2F,C2=C3=0.5FandEisa6Vbattery.Calculate

thetotalchargeandp.dacrossC1

10.Inanexperimenttostudythevariationofchargestoredoncapacitorandthepotential

differenceacrossit,thefollowingresultswereobtained.

ChargeQ

()

0.08 0.16 0.24 0.32 0.40 0.56

p.d(v) 2.0 4.0 6.0 8.0 10.0 14.0

PlotagraphofchargeQ.againstp.d

Useyourgraphtodetermine:-

a)Capacitanceofthecapacitor.

b)Energystoredinthecapacitorwhenthep.dacrossitsplateis10V.

TOPIC8
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HEATINGEFFECTOFANELECTICCURRENT

PASTK.C.S.EQUESTIONSONTHETOPIC

1.Anelectricbulbrated40Wisoperatingon240Vmains.Determinetheresistanceof

itsfilament

2.Whenacurrentof2Aflowsinaresistorfor10minutes,15KJofelectricalenergyis

dissipated.Determinethevoltageacrosstheresistor.

3.Howmany100Welectricironscouldbesafelyconnectedtoa240Vmovingcircuit

fittedwitha13Afuse?

4.AheaterofresistanceR1isratedPwatts,VvoltswhileanotherofresistanceR2is

rated2Pwatts,v/2volts.Determine
R1/R2

5.StateTHREEfactorswhichaffectheatingbyanelectriccurrent.

6.Whatispowerasitrelatestoelectricalenergy?

7.Anelectricalapplianceisratedas240V,200W.Whatdoesthisinformationmean?

8.Anelectricalheaterislabelled120W,240V.

Calculate;

a)Thecurrentthroughtheheatingelementwhentheheaterison.

b)Theresistanceoftheelementusedintheheater.

9.Anelectrictoyisrated100W,240V.Calculatetheresistanceofthetoywhen

operatingnormally.

TOPIC9

QUANTITYOFHEAT

PASTK.C.S.EQUESTIONSFROMTHETOPIC

1.Anelectricheaterrated6000Wisusedtoheat1kgoficeinitiallyat-100c

untilallthemassturnstosteam.Giventhat
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Latentheatoffusion=334kJ-1

Specificheatcapacityofice=2,260Jkg-1K-1

Specificheatcapacityofwater=4,200Jkg-1K-1

Latentheatofvaporization=2,260KJkg-1K-1

Calculatetheminimumtimerequiredforthisactivity.

2a) Explainwhyaburnfromthesteamofboilingwatermoresevere

thatofwateritself?

b) Anenergysavingstovewhenburningsteadilyhasanefficiencyof

60%.Thestovemelts0.03kgoficeat00cin180seconds.

Calculate;-

i) Thepowerratingofthestove.

ii) Theheatenergywastedbythestove.

c) Apumpusesamixtureofpetrolandalcoholintheratio4:1bymass

toraise100kgofwaterfromawell200mdeep.

i) Howmuchenergyisgivenby1gofmixture?

ii) Ifthepumpis40%efficient,whatmassofthismixtureis

neededtoraisethewater?

d) i) Suggesttwoenergychangesthataccompanythechanging

ofaliquidinavapourphase.

ii) Explainwhythetimecalculatedin(i)aboveisminimum

3. Animmersionheaterrated90Wisplacedinaliquidofmass2kg.When

theheaterisswitchedonfor15minutes,thetemperatureoftheliquidrises

from200Cto300C.Determinethespecificheatoftheliquid.

4.Statetwofactorsthatwouldraisetheboilingpointofwatertoabove1000c
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5. a) Statewhatismeantbythetermspecificlatentheatofvaporization

b) Inanexperimenttodeterminethespecificlatentheatofvaporization

ofwater,steamat1000cwaspassedintowatercontainedinawell-

laggedcoppercalorimeter.Thefollowingmeasurementsweremade:

Massofcalorimeter=50g

Initialmassofwater =70g

Finalmassofcalorimeter+water+condensedsteam=123g

Finaltemperatureofmixture=300C

(Specificheatcapacityofwater=4200Jkg-1Kandspecificheatcapacityfor

copper=390Jkg-1K-1)

Determinethei) Massofcondensedsteam

ii) Heatgainedbythecalorimeterandwater

iii) GiventhatListhespecificlatentheatofevaporationofsteam

I. Writeanexpressionfortheheatgivenoutbysteam

II. DeterminethevalueofL.

6. Aheatingelementrated2.5KWisusedtoraisethetemperatureof3.0kg

ofwaterthrough500C.Calculatethetimerequiredtoeffectthis.(Specific

heatcapacityofwateris4200J/kgK)

7.Anelectricheaterisconnectedtothemainssupply.Afaultinthemains

reducesthesupplypotentialslightly.Explaintheeffectontherateofheating

oftheheater. (3mk)

8.Inanexperimenttodeterminethepowerofanelectricheater,meltingice

wasplacedinacontainerwithanoutletandtheheaterplacedintheiceas

showninFig.2.Theheaterwasconnectedtoapowersupplyandswitched
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onforsometime.Themeltedicewascollected.

a)Otherthanthecurrentandvoltage,statethemeasurementthatwouldbe

takentodeterminethequantityofheatabsorbedbythemeltediceinunit

time. (2mks)

b)IfthelatentheatoffusionoficeisL,showhowmeasurementsin(i)above

wouldbeusedindeterminingthepowerP,oftheheater,(2mks)

c)Itisfoundthatthepowerdeterminedinthisexperimentislowerthanthe

manufacturer’svalueindicatedontheheater.Explain. (1mk)

Fig11showsthevariationoftemperature‘’withtimet,whenanimmersionheateris

usedtoheatacertainliquid.Studythefigureandanswerquestions9and10.
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9.StatethereasonfortheshapeofthegraphinthesectionlabelledBC.

(1mk)

10.Sketchonthesameaxesthegraphforanotherliquidofthesamemassbut

higherspecificheatcapacitywhenheatedfromthesametemperature.

(1mk)

11Statetwofactorsthataffectthemeltingpointofice. (2mks)

12.

a) Definethetermspecificlatentheatofvaporizationofasubstance.

(1mk)

b) Figure11showsthefeaturesofadomesticrefrigerators.Avolatile

liquidcirculatesthecapillarytubesundertheactionofthe

compressionpump.

(i) Statethereasonforusingavolatileliquid. (1mk)

(ii) Explainhowthevolatileliquidismadetovaporizeinthe

coolingcompartmentandtocondenseinthecoolingfins.
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(2mks)

(iii) Explainhowcoolingtakesplaceintherefrigerator.

(3mks)

(iv) Whatisthepurposeofthedoublewall? (1mk)

c)Steamofmass3.0gat1000cispassesintowaterofmass400gat100c.

ThefinaltemperatureofthemixtureisT.Thecontainerabsorbs

negligibleheat.(Specificlatentheatofvaporizationofsteam=2260

kJ/kg,specificheatcapacityofwater=4200Jk-1)

i)Deriveanexpressionfortheheatlostbythesteamasitcondenses

towaterattemperatureT. (2mks)

ii)Deriveanexpressionfortheheatgainedbythewater. (2mks)

iii)DeterminethevalueofT. (2mks)

13.Acantogetherwithstirreroftotalheadcapacity60j/kcontains200gofwaterat100c.

drysteamat1000cispassedinwhilethewaterisstirreduntilthewholereachesa

temperatureof300cCalculatethemassofsteamcondensed.

14.Animmersionheaterwhichtakesacurrentof3Afrom240Vmainsraisedthe

temperatureof10kgofwater300cto500c.Howlongdidittake?

15.100gofboilingwaterarepouredintoametalvesselweighing800gatatemperature

of200cifthefinaltemperatureis500c.Whatisthespecificheatcapacityofthemetal?

(SpecificHeatcapacityofwater4.2x103J/kgk)

16.0.02kgoficeand0.01kgofwater00careinacontainer.Steamat1000cispassedin

untilalltheiceisjustmelted.Howmuchwaterisnowinthecontainer?

17.Inadomesticoil-firedboiler,0.5kgofwaterflowsthroughtheboilereverysecond.
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Thewaterenterstheboileratatemperatureof300candleavesatatemperatureof

700c,re-enteringtheboilersafterflowingaroundtheradiatorsat300c.3.0x107Jof

heatisgiventothewaterbyeachkilogramofoilburnt.Thespecificheatcapacityof

wateris4200Jkg-1K-1

Usetheinformationabovetocalculatetheenergyabsorbedbythewaterevery

secondasitpassesthroughtheboiler

Usethesameinformationabovetocalculatethemassofoilwhichwouldneedtobe

burntinordertoprovidethisenergy.

18.Youareprovidedwithtwobeakers.Thefirstbeakercontainshotwaterat700c.The

secondbeakercontainscoldwaterat200c.Themassofhotwateristhricethatof

coldwater.Thecontentsofbothbeakersaremixed.Whatisthetemperatureofthe

mixture?

19.Calculatetheheatevolvedwhen100gofcopperarecooledfrom900cto100c.

(SpecificHeatCapacityofCopper=390J/Kgk).

19.An-immersionheaterrated150wisplacedinaliquidofmass5kg.Whentheheater

isswitchedonfor25minutes,thetemperatureoftheliquidrisesfrom20-2700c.

Determinethespecificheatcapacityoftheliquid.(Assumenoheatlosses)

TOPIC10

THEGASLAW

PASTQUESTIONSONTHETOPIC

1.a) Thetableshowstheresults,whichwereobtainedinanexperiment

onthebehaviourofagas.

Temperature 0C 15 30 45 60 76 90
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Volume(Cm3) 42 45 47.5 51 54 57

(i)Plotagraphofvolumeagainsttemperature,

(ii)Usingthegraph,determinetheconstantofproportionallykofthe

relationshipforthisrangeoftemperature.

b)Thepressureofheliumgasofvolume10cm3decreasestoonethirdofits

originalvalueataconstanttemperature.Determinethefinalvolumeof

thegas.

2.Onacertaindaywhenthetemperatureis370c,thepressureinanopengas

jaris640mmofmercury.Thejaristhensealedandcooledtothe

temperatureof170c.

Calculatethefinalpressure.

3.a) StateBoyle’sLaw.

b) ThetableshowstheresultsofBoyle’slawexperiment.

Pressure

(Atmospheres)

1 1.3 1.5 1.8 2.3 2.6 3.2 2.7

Lengthofair

columnL(MM)

441 31 27.522 22 18 16 12.5 11

i) Copythetableandaddvaluesof1/L(mm-1)

ii) Withtheaidofalabelleddiagramdescribetheapparatusand

arrangementsusedingettingtheseresults.

iii) Plotagraphofpressureagainst1/L

4.Astudentusedthesetuptoinvestigatethevariationofthevolumeofa



isabokemicah@gmail.com 118

ForMoreEresourcesCall0705525657

trappedmassofairwithpressureatconstanttemperature.Byraisingthe

openendofthetubehemeasuredthecorrespondingvaluesofthelengthI

oftheaircolumnandtheexcesspressure,h.

(a) IndeterminingthevolumeVoftheairhemeasuredthelengthIofthe

aircolumn.

(i) WhatistherelationshipbetweenIandV?

(ii) Statetheassumptionmade?

(iii) whatisthesignificanceoftheexcesspressure.

(b)Thetableshowstheresultsobtainedusingthesetup.

(i)

Whatdoesthenegative

excesspressuremean?

(ii) CopythetableandaddthevaluesofI/V(cm3)andplotagraph

Volumeofgas

(cm3)

5.1 5.5 6.0 6.8 8.2 9.7

Excesspressure 291 224 123 77 -55 -139
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ofI/Vagainstexcesspressure.

(iii) Fromthegraph:

a) Writeanexpressionrelatingpressureandthevolumeof

air.

b) Determinetheslopeofthegraph.

c) FindthevalueofxofI/Vwhenh=0andhenceevaluate

x/s.Commentonyouranswer.

5.a)i) Drawandlabeladiagramoftheapparatusyouwouldusetoverify

Charle’slaw.

ii)Describehowtousetheapparatustoverifythelaw.

b) Agashasavolumeof20cm3at270Candnormalatmospheric

pressure.Calculatethenewvolumeofthegasifitisheatedto540C

atthesamepressure.

c) Showthatthedensityofafixedmassofgasisdirectlyproportionalto

thepressureatconstanttemperature.

6.Thefigureshowschangesinpressure,P,andvolumeVforafixedmassof

acertaingas.Writedownastatementofthegaslaw,whichholdstruefrom

AtoB.(2)



isabokemicah@gmail.com 120

ForMoreEresourcesCall0705525657

7.a) Statethelawthatrelatesthevolumeofagastothetemperatureof

thegas.

b) Thefig.belowshowsanexperimentalsetupthatmaybeusedto

investigateoneofthelaws.Theglasstubehasauniformboreandit

isgraduatedinmillimeters.

i)Describehowtheexperimentiscarriedoutandexplainhowthe

resultsobtainedverifythelaw.

ii)Statetwolimitationsofthesetup.

8.DrawaxesandsketchtheP–VgraphforagasobeyingBoyle’sLaw.

9.TwoidenticalcontainersAandBareplacedonabench.ContainerAis

filledwithoxygengasandBwithhydrogengasmasses.Ifthecontainers

aremaintainedatthesametemperature,statewithreason,thecontainerin

whichpressureishigher.

10.a) Thefigurebelowshowsasimplesetupforpressurelawapparatus.

Dropofsulphuric
acid

Water

Thermomete
r
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Describehowtheapparatusmaybeusedtoverifypressurelaw.

b) Thegraphinthefigurebelowshowstherelationshipbetweenthe

pressureandtemperatureforafixedmassofanidealgasatconstant

volume.

i)Giventhattherelationshipbetweenpressure,P,andtemperature,t

inKelvinisoftheformP=kT+C,wherekandCareconstants,

determinefromthegraph,valuesofkandC.

ii)Whywoulditbeimpossibleforpressureofthegastobereducedto

zeroinpractice?

c) Agasisputintoacontaineroffixedvolumeatapressureof2.1x105

Nm-2andtemperature270C.Thegasisthenheatedtoatemperature

of3270C.Determinethenewpressure.

11.Drawaxesandsketchagraphofpressure(p)againstreciprocalofvolume

(1/v)forafixedmassofanidealgasataconstanttemperature.

12.Aballoonisfilledwithairtoavolumeof200mlatatemperatureof293k.
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Determinethevolumewhenthetemperaturerisesto353katthesame

pressure (3mks)

Thegraphinfigure7showstherelationshipbetweenthepressureandtemperature

foranidealgas.Usethisinformationinthefiguretoanswerquestions13and14.

13.Statetheunitofthehorizontalaxis. (1mk)

14.Writeastatementofthegaslawrepresentedbytherelationship.

(1mk)

15.Aballoonfilledwithorgangasavolumeof200cm3attheearth’ssurfacewherethe

temperatureis200C,andthepressure760mmofmercury.Ifitisallowedtoascend

toaheightwherethetemperatureis00Candthepressure100mmofmercury,

calculatethevolumeoftheballoon.

16.AmassofOxygenoccupiesavolumeof0.01m3atapressureof1x105paanda

temperature00C.Ifthepressureisincreasedto5x106paandthetemperatureis

increasedto250C.Whatvolumewillthegasoccupy?

17.Anemptybarometertubeoflength90cmisloweredverticallywithitsmouth

Pressure

Temperature

0
0
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downwardsintoatankofwater.Whatwillbethedepthatthetopofthetubewhen

thewaterhasrisen15cminsidethetube,giventhattheatmosphericpressureis10m

headofwater?

18.Ahandpumpsuitableforinflatingafootballhasacylinderwhichis0.24minlength

andaninternalcross-sectionalareaof5.0x10-4m2.Toinflatethefootballthepump

handleispushedinandairispumpedthroughaone-wayvalve.Thevalveopensto

letairintotheballwhentheairpressureinthepumphasreached150000pa.

(Assumetheairtemperatureremainsconstant}

a)Ifthepressureinthepumpisinitially100000pa,calculatehowfarthepiston

mustbepushedinwardsbeforetheonewayvalvesopens.

(b)Whentheone-wayvalveopensthetotalpressureinthecylinderwillbe150000

pa.Whatforcewillbeexertedonthepistonbytheairinthecylinder?

FORMFOURWORK

TOPIC1

THINLENSES

PASTK.C.S.EQUESTIONSONTHETOPIC

1.Thefigurebelowshowshowadistantobjectisfocusedinadefectiveeye.

i) Statethenatureofthedefect.

ii) Suggestsuitablelenstocorrectthedefect.
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2.a) Youareprovidedwitharectangularglassblock,twopinsanda

pieceofwhitepaper.Describehowyouwouldusethemtodetermine

therefractiveindexoftheglassusingrealandapparentimage

method.

b) AnobjectOisplaced15cmfromaconverginglensoffocallength

10cm.

i) Atwhatdistanceshouldascreenbeplacedsothatafocusedimage

isformedonit?

ii) Adiverginglensoffocallength37.5cmisplacedhalfwaybetween

theconverginglensandthescreen.Howfarshouldthescreenbe

fromthedivergingleansinordertoreceiveafocusedimage?

c) TwolensesL1andL2placed12cmfromeachother.Thefocallengthof

L2is4cm.Anobject5mmhighisplaced4cmfromL1.

i) Constructascaledraydiagramonagraphpapertoobtainthe

positionofthefinalimageaswouldbeobservedbyapersononthe

righthandsideofL2

ii) Determinethemagnificationobtainedbythearrangement.

3.ThefigurebelowrepresentsandobjectOplaced10cminfrontofa

diverginglens.Fisthefocalpointofthelens.
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Drawraystolocatethepositionoftheimage.Determinetheimagedistance.

4.AverticalobjectisplacedatthefocalpointFofadiverginglensasshown

infigure16.

Sketcharaydiagramtoshowtheimageoftheobject. (3mks)

5.a) Describewiththeaidoflabeleddiagramanexperimentto

determinethefocallengthofthelenswhenprovidedwiththe

following;anilluminatedobject,aconvexlens,alensholder,aplane

mirrorandametrerule. (5mk)

b) Asmallverticalobjectisplaced28cminfrontofaconvexlensof

focallength12cm.Onthegridprovided,drawaraydiagramtolocate

theimage.Thelenspositionisshown.(Useascale:1cmrepresents

4cm).

c) Fig.1showsahumaneyewithacertaindefect.



isabokemicah@gmail.com 126

ForMoreEresourcesCall0705525657

i)Namethedefect. (1mk)

ii)Onthesamediagram,sketchtheappropriatelenstocorrectthedefect

andsketchraystoshowtheeffectofthelens. (2mks)

6.a)Figures11(a)and(b)showdiagramsofthehumaneye.

i) Sketchinfigure11(a)araydiagramtoshowshortsightedness.

(1mk)

ii) Sketchinfigure11(b)araydiagramtoshowhowalenscanbe

usedtocorrecttheshortsightedness.(2mks)

b) Figure12showsthefeaturesofasimplecamera.
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i) NamethepartslabelledAandB. (2mks)

ii) Astillobjectisplacedatacertaindistancefromthecamera.Explain

theadjustmentsnecessaryforaclearimageoftheobjecttobe

formed. (2mks)

iii) StatethefunctionsoftheshutterandthepartslabelledAandB

(3mks)

c) Alensformsclearimageonascreenwhenthedistancebetweenthe

screenandtheobjectis80cm.Iftheimageis3timestheheightof

theobject,determine

i) Thedistanceoftheimagefromthelens. (3mks)

ii) Thefocallengthofthelens. (2mks)

7.Animageformedonascreenisthreetimesthesizeoftheobject.Theobjectandthe

screenare80cmapartwhentheimageissharplyfocused.Determinethefocallength

ofthelens.

8.Aluminousobjectandascreenareplacedonanopticalbenchaconverginglensis

placedbetweenthemtothrowasharpimageoftheobjectonthescreen,the

magnificationisfoundtobe2.5.Thelensisnowmoved30cmnearertothescreen

andasharpimageisagainformed.Calculatethefocallengthofthelens.

9.Anobjectisplaced16cmfromaconverginglensoffocallength12cm.Find.
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(i)Positionofimage.

(ii)Natureand

(iii) Magnificationoftheimage.

10.Anobjectisplaced15cmfromadiverginglensandtheimageisformed6cmfromthe

lens.Whatisthefocallengthofthelens?

11.Calculatethepowerofalenswhosefocallengthisgivenas10cm.

12.Explaindifferencesbetweentheeyeandthecamera.Statealsothesimilarities.

TOPIC2

UNIFORMCIRCULARMOTION

PASTK.C.S.EQUESTIONSONTHETOPIC

1.AlightinextensiblestringoflengthLisfixedatitsupperendandsupport

amassmattheotherend.misrotatedathorizontalplaneorradiusras

shown.Themaximumtensionthestringcanwithstandwithoutbreakingis

2N.Assumingthestringbreakswhentheradiusismaximum,calculatethe

velocityofthemasswhenthestringbreaks,giventhatL1.25m,andm=

0.1kg.

2.Thediagrambelowshowsamassm,whichisrotatedinaverticalcircle.

Thespeedofthemassisgraduallyincreaseduntilthestringbreaks.The

stringbreakswhenthemassisatitslowestpositionAandataspeedof

30ms-1.Pointais5mabovetheground.



isabokemicah@gmail.com 129

ForMoreEresourcesCall0705525657

a) Showonthediagram.

i)Theinitialdirectionofthemassatthepointthestringbreaks.

ii)ThepathofthemassfromAuntilitstrikesthegroundatapointb.

b) Calculate;

i)Thetimethemasstakestoreachthegroundafterbreakingoff.

ii)Thehorizontaldistancethemasstravelsbeforeitstrikesthe

ground.

iii)Theverticalvelocitywithwhichthemassstrikestheground.

3.Statetheprinciplebywhichaspeedgovernorlimitsthespeedofavehicle.

4.Therearwheelofacertaincarhasadiameterof40cm.Atacertainspeed

ofthecar,thewheelmakes7revolutionspersecond.Asmallstone

embeddedinthetyretreadfliesoffinitiallyatanangleof450totheground.

Determinetheinitialvelocityofthepebble(take=22/7)

5. a) Explainwhyapailofwatercanbeswunginaverticalcircle

withoutthewaterpouringout.

b) Acarofmass1,200kgismovingwithavelocityof25m/saroundaflat

bendofradius150m.Determinetheminimumfrictionalforcebetween
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thetyresandtheroadthatwillpreventthecarfromslidingoff.

6. a) Thefigshowsthediagramofasetuptoinvestigatethevariation

ofcentripetalforcewiththeradiusrofthecircleinwhichabody

rotates.Describehowthesetupcanbeusedtocarryoutthe

investigation

b) Thetableshowsresultsobtainedfromaninvestigationsimilartothe

oneinpart(a)

Mass,m(g) 60 50 40 30 20

Radius,r

(cm)

50 41 33 24 16

i)Plotagraphofforce,F(y-axis)onthebodyagainsttheradiusr(in

metre)

ii)Giventhatthemassofthebodyis100g,usethegraphto

determinetheangularvelocity.

7.Asmallobjectmovinginahorizontalcircleofradius0.2mmakes8

revolutionspersecond.Determineitscentripetalacceleration.
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8.(a) Definethetermangularvelocity. (1mk)

(b) Abodymovingwithuniformangularvelocityfoundtohavecovered

anangulardistance170radiansintseconds.Thirteensecondslaterit

isfoundtohavecoveredatotalangulardistanceof300radians.

Determinet (3mks)

(c) Fig.8showsabodyofmassmattachedtothecentreofrotating

tablewithastringwhosetensioncanbemeasure.(Thisdevicefor

measuringthetensionisnotshowninthefigure).

Thetension,T,onthestringwasmeasuredforvariousvaluesofangularvelocity,

Thedistancerofthebodyfromthecentrewasmaintainedat30cm.Table1shows

theresultsobtained.

Table1

Angular

Velocity

(rads-1)

2.0 3.0 4.0 5.0 6.0

TensionT

(N)

0.04 0.34 0.76 1.30 1.96

(5mks)
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i)PlotthegraphofT(y-axis)againstW2

ii)Fromthegraph,determinethemass,m,ofthebodygiventhatT=mw2r-

CwhereCisaconstant (4mks)

iii)DeterminetheconstantCandsuggestwhatitrepresentsinthesetup.

(2mks)

9.Achildofmass20kgsitsonaswingoflength4mandswingsthrougha

verticalheightof0.9masshowninthefigurebelow.

Determinethe:

i)Speedofthechildwhenpassingthroughthelowestpoint.

ii)Forceexertedonthechildbytheseatoftheswingwhenpassing

throughthelowestpoint.

10. a) Statewhatismeantbycentripetalacceleration?

b) Figure12showsmassesA,BandCplacedatdifferentpoints

onarotatingtable.

Theangularvelocity,@ofthetablecanbevaried.
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i)Statetwofactorsthatdeterminewhetheraparticularmassslidesoffthe

tableornot. (2mks)

ii)Itisfoundthatmassesslideoffatangularvelocities@A,@B.@cofin

decreasingorder. (1mk)

c) Ablockofmass200gisplacedonafrictionlessrotatingtablewhilefixedto

thecentreofthetablebyathinthread.Thedistancefromthecentreofthe

tabletotheblockis15cm.Ifthemaximumtensionthethreadcanwithstand

is5.6N,determinethemaximumangularvelocitythetablecanattainbefore

thethreadcuts. (4mks)

11.Findthemaximumspeedwithwhichacarofmass100kgcantakeacornerofradius

20mifthecoefficientoffrictionbetweentheroadandthetyresis0.5.

12.Anobjectofmass0.5kgisrotatedinahorizontalcirclebyastring1mlong.The

maximumtensioninthestringbeforeitbreaksis50N.Calculatethegreatestnumber

ofrevolutionspersecondtheobjectcanmake.

13.Anastronautistrainedinacentrifugethathasanarmlengthof6m.Iftheastronaut

canstandtheaccelerationof9g.Whatisthemaximumnumberofrevolutionsper

secondthatthecentrifugecanmake?

14.Asmallbodyof200grevolvesuniformlyonahorizontalfrictionlesssurfaceattached

byacord20cmlongtoapinsetonthesurface.Ifthebodymakestworevolutionsper

second.Findthetensionofthecord.

15.Acircularhighwaycurveonalevelgroundmakesaturn900.Thehighwaycarries
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trafficat120km/h.Knowingthatthecentripetalforceonthevehicleisnottoexceed

1/10ofitsweight,calculatethelengthofthecurve.

16.Aturntableofrecordplayermakes33revolutionsperminute.Whatisthelinear

velocityofapoint0.12mfromthecenter?

17.Anobject0.5kgontheendofastringiswhirledaroundinaverticalcircleofradius

2m,withaspeedof10m/s.Whatisthemaximumtensioninthestring?

TOPIC3

FLOATINGANDSINKING

PASTK.C.S.EQUESTIONSONTHETOPIC

1.Statehowahydrometermaybeusedtotestwhetheracarbatteryisfully

charged.

2.Determinethedensityofglassthatweighs0.5Ninairand0.3Ninwater.

3.Amassof120ghalfimmersedinwaterdisplacedavolumeof20cm3.

Calculatethedensityoftheobject.

4.Asoliddisplaced5.5cm3ofparaffinwhenfloatingand20cm3.Calculate

thedensityoftheobject.

5 Thefigurebelowshowsacubeofacertainwoodwhosedensityisthe

sameasthatofwater.Thecubeisheldonthesurfaceofthewaterinalong

cylinder.Explainwhathappenstothecubeafteritisreleased.
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6.Arightangledsolidofdimensions0.02mby0.02mby0.2manddensity

2,700kg/m3issupportedinsidekeroseneofdensity800kg/m3byathread

whichisattachedtoaspringbalance.Thelongsideisverticalandtheupper

surfaceis0.1mbelowthesurfaceofthekerosene.

i)Calculatetheforceduetotheliquidontheloweruppersurfaceofthesolid.

ii)Calculatetheupthrustanddeterminethereadingonthespringbalance.

7.Asolidcopperspherewillsinkinwaterwhileahollowcoppersphereof

thesamemassmayfloat.Giveareasonforthis.

8.Auniformplankofwoodispivotedatitscentre.Ablockofwoodofmass

2kgisbalancedbyamassof1.5placed30cmfromthepivotasshown.

i) CalculatethedistanceX

ii) Whenthesameblockofwoodispartiallyimmersedinwater,the

1.5kgmassneedtobeplacedat20cmfromthepivottobalanceit.

Calculatetheweightofthewaterdisplaced.
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9.Ablockofglassofmass250gfloatsinmercury.Whatvolumeoftheglass

liesunderthesurfaceofthemercury?(Densityofmercuryis13.6x103).

10.Whenapieceofmetalisplacedonwater,itsinks.Butwhenthesame

pieceofmetalisplacedonablockofwood,botharefoundtofloat.Explain

thisobservation.

11. a) Statethelawoffloatation. (1mk)

b) Figure13showsasimplehydrometer.

i) Statethepurposeoftheleadshotsintheglassbulb (1mk)

ii) Howwouldthehydrometerbemademoresensitive?(1mk)

iii) Describehowthehydrometeriscalibratedtomeasurerelative

density. (2mks)

c) Figure14showsacorkfloatingonwaterandheldtothebottomofthe

beakerbyathinthread
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i) Nametheforceactingonthecork. (3mks)

ii) Describehoweachoftheforcesmentionedin(i)abovechanges

whenwaterisaddedintothebeakeruntilitfillsup. (3mks)

12.TheballBshownbelowhasamassof12kgandavolumeof50litres.Itisheldin

positioninseawaterofdensity104kgm-3byalightcablefixedtothebottomsothat

4/5ofitsvolumeisbelowthesurfacedeterminethetensioninthecable.

13.Aballoonofvolume1.2x107cm3isfilledwithhydrogengasofdensity9.0x10-5/g/cm3.

Determinetheweightofthefabricoftheballoon.

14.Aboatwhosedimensionsareequivalenttothoseofarectangularfigureof5mlongby

2mwidefloatsinfreshwater.Ifthisboatsinks10cmdeeperasaresultofpassengers

climbingonboard,determinethetotalweightofthesepassengers.

15.Onefifthofthevolumeofanicebergstandsabovethewatersurface.Ifthedensityof

theseawateris1.2g/cm3,determinethedensityoficeberg.

16.Ahydrometerofmass10gisplacedinparaffinofdensity0.8g/cm3.Determinethe

lengthoftheparaffinifitsbulbhasavolumeof4cm3anditsstemhasacrosssection
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areaof0.5cm2

17.Anobjectofmass50gfloatswith20%ofitsvolumeabovethewatersurfaceasshown

below.Thetensioninthestringis0.06N.

a)Calculatetheupthrustexperiencedbytheobject.

b)Volumeofwaterdisplaced.

c)Thedensityoftheobject

d)Whatwouldhappenifthestringwascut?

18.Apieceofmarbleofmass1.4kgandrelativedensity2.8issupportedbyalightstring

fromaspringbalance.Itisthenloweredintothewaterfully.Determinetheupthrust.

19.Theblockofwoodofmass80gispulledjustbelowthewatersurfacebyapieceof

copperofdensity9g/cm3usingastringofnegligibleweight.Whatisthemassofthe

pieceofcopper?

20.Ifthebodyweight1.80Ninairand1.62Nwhensubmergedinaliquidofrelative

density0.8,findthevolumeofthesolid.

Thedensityofthesolid
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TOPIC4

ELECTROMAGNETIC(EMS)SPECTRUM

PASTKCSEQUESTIONSONTHETOPIC

1.Stateone-wayofdetectingultravioletradiation.

2.Arrangethefollowingradiationsinorderofincreasingwavelengths.

Ultraviolet GammaRays

RadioWaves InfraRed

3 Nametwotypesofelectromagneticradiationswhosefrequenciesare

greaterthanthatofvisiblelight.

4.CalculatethewavelengthoftheKBCFMradiowavestransmittedata

frequencyof95.6megahertz.

5.Thechartbelowshowsanarrangementofdifferentpartsofthe

electromagneticspectrum.Completethetable.

Typeof

Radiation

Detector Uses

Ultraviolet Photographicpaper,

fluorescent

material,phototransistor

Radiowaves Balancedthermometer Warmthsensation,making

toast.

Radiowaves Communication

6.Arrangethefollowinginorderofincreasingfrequency.Visiblelight,

infraredradiation,x-rays,u.v.radiation,radiowaves.
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7.StatethedifferencebetweenX-raysandgammaraysinthewayinwhich

theyareproduced (1mk)

8.Otherthanaphotographicfilmstateoneotherdetectorsof

i)X-rays

ii)UV,

iii)Visiblespectrum

iv)Infra-redradiations

9.State3usesofinfra-redradiation.

10Nametwopropertiesofultra-violentradiation.

11Statetheoriginofallem-radiationfromradiowavestox-rays.

12StatewhereGammaraysoriginate.

13.Stateonecommonpropertyforelectromagneticwavesandstateoneuseof

microwavesandoneforultravioletradiation.

14.Stateonecommonpropertiesforelectromagneticwavesandstateoneuseof

microwavesandoneforultravioletradiation.

15.NametheradiationrepresentedbyA.

RadioInfraredvisibleA-raysGammaRays

16.Completethetablebelowtoshowthenameanduseofsometypesofelectromagnetic

radiation.

Typeof

radiation

Use

Sendinginformationtoandfrom

satellites
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Normalphotography

Producingshadowpicturesofbones

Gammarays

17.Giveoneimportantuseofeachofthefollowingem-waves.

i)Microwaves

ii)Infrared

TOPIC5

ELECTROMAGNETICINDUCTION(EMI)

PASTKCSEQUESTIONSONTHETOPIC

1.Thediagraminfigure1showsanarrangementthatmaybeusedto

investigatehowelectromagneticforcevarieswithcurrent.Explainhowthe

arrangementmaybeusedforthisinvestigation.

2 a) Thefreeendsofacoilareconnectedtoagalvanometer.Whenthe

northpoleofamagnetismovedtowardsthecoil,thepointerdeflects
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towardsthecoil,thepointerdeflectstowardstherightasshown.

Statewithreasonthebehaviourofthepointerinthefollowingcases.

i) Thenorthpoleofthemagnetisheldstationarynearp.

ii) Thesouthpoleofthemagnetismadetoapproachthecoilfrom

Q.

c) TwocoilsTandSarewoundonasoftironcoreasshown.Thas1000

turnswhileShas600turnsandresistanceof100

Calculatethemaximumcurrentmeasuredbytheammeter.

3.Calculatethepeakvalueofanalternatingcurrentwhichhasarootmean

squarevalueof3.0A.
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4.Alargesubstationtransformerisusedtostepdownvoltagefrom

11,000Vto450V.

i) Determinetheratiooftheturnsintheprimarytosecondarycoils.

ii) Howistheefficiencyofthistransformerensured?

iii) Stateonefunctionofthecoreinatransformer.

5.Ageneratorproducesapeakvoltageof220v.Whatistherootmean

squarevalueofthisvoltage?.

6.Nameanytwowaysbywhichatransformerlosesenergy.

7.TheFig;Representsatransformerconnectedtoanacsourceandaresistor

R.Comparethemagnitudesofthe:

i) VoltagesVpandVs

ii) CurrentsIpandIs

8.(a)

i)Aresearcherstudyingthebehaviourofstepuptransformermadethe

followingobservation.‘Morejoulespercoulombandfewercoulombsper

secondattheoutputthanattheinputterminals’.Explainwhythe

observationdoesnotimplyaviolationoftheprincipleofconservationof
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energy.

ii)Atransformerof480turnsintheprimarycoilusedtoconnecta9-volt

a.c.electricdevicetoa240Va.c.mainspowersupply.Calculatethe

numberofturnsinthesecondarycoil

9.Whatcauseselectromagneticdampinginamovingcoilgalvanometer?

10.StatehowEddyCurrentsarereducedinatransformer.

11.Atransformerinaweldingmachinesupplies6voltsfroma240Vmains

supply.Ifthecurrentusedintheweldingis30A.Determinethecurrentin

themains.

12.Ahairdrierisrated2500W,240v.Determineitsresistance. (3mks)

13.

AheaterofresistanceR1israted2pwatts,vvolts,DetermineR1/R2 (3mks)

14.

a) StateLen’slawofelectromagneticinduction. (1mk)

b) Figure13showsasimplemicrophoneinwhichsoundwavesfromtheperson

talkingcausethecardboarddiaphragmtovibrate.

i)Explainhowavaryingcurrentisinducedinthecellwhenthediaphragm



isabokemicah@gmail.com 145

ForMoreEresourcesCall0705525657

vibrates. (3mks)

ii)Statetwowaysinwhichtheinducedcurrent(i)abovecanbeincreased.

(2mks)

c) Atransformerwith1200turnsintheprimarycircuitand120turnsinthe

secondarycircuit;itproducesheatattherateof600w.Assuming100%

efficiency,determinethe:

i) Voltageinthesecondarycircuit. (2mks)

ii) Currentintheprimarycircuit. (2mks)

iii) Thecurrentinthesecondarycircuit. (1mark)

15.Anacflowsinaresistorof100Ω.Ifthepeakvalueofthevoltageacrosstheresistoris

60V.Calculate.

a)Therms.Voltage

b)Therms.Current

16.Astudentdesignedatransformertosupplyacurrentof10Aatapotentialdifferenceof

60VtoamotorfromanA.Cmainssupplyof240V.Iftheefficiencyofthetransformer

is80%,determinethe;

a)Powersuppliedtothetransformer

b)Currentintheprimarycoil.

17.Animmersionheaterrated300Wisusedcontinuouslyfor45minutesperday.

Calculatethecostperweekat60ctsperunit.

18.Aradiotransmitterdirectspulsesofwavestowardsasatellitefromwhichreflections

arereceived10millisecondaftertransmission.Determinethedistanceofthesatellite

fromtheradiotransmitter.(Speedofradiowaves=3x108ms-1)
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19.Anelectricbulbwithafilamentresistance300isconnectedtoa2vmainsupply,

determinetheenergydissipatedin2minutes.

20.A50wbulbisusedcontinuouslyfor36hours.Determinethecostofenergyconsumed

atacostofKshs.2perunit.

TOPIC6

MAINELECTRICITY

PASTKCSEQUESTIONSONTHETOPIC

1.Whatcurrentwilla500resistorconnectedtoasourceof240Vdraw?

2.Nameadeviceusedtochangelightenergydirectlyintoelectricalenergy.

3.Whenacurrentof2.0Aflowsinaresistorfor10minutes,15000Joulesof

electricalenergyisdissipated.Determinethevoltageacrosstheresistor.

4.Anelectricbulbrated40Wisoperatingon240vmains.Determinethe

resistanceofitsfilament.

5.Anelectricheaterrated240V,3000Vistobeconnectedtoa240Vmains

supply,througha10Afuse.Determinewhetherthefuseissuitableornot.

6.A60Wbulbisusedcontinuouslyfor36hours.Determinetheenergy

consumed,givingyouranswerinkilowatthour(kwh)

7.Howmany100Welectricironscouldbesafelybeconnectedtoa240V

mainscircuitfittedwitha13Afuse?

8.Findthemaximumnumberof75Wbulbsthatcanbeconnectedtoa13A

fuseonamainssupplyof240V.

9.Determinethecostofusinganelectricalironboxrated1500W,foratotal

of30hoursgiventhatthecostofelectricityperkwhisKshs.8.
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10.StateOhm’slaw.

11.ElectricalenergycostsKshs.1perKwhunit.Findthecostofusinganelectricheater

ofpower1.5Kwforaday.

12.Thefigurebelowrepresentspartofthemaincircuit.

i) Explainwhyitisnotadvisabletofixafuseonneutralline.

ii) Explainwhytherearefusesofdifferentratinginthedistributionbox.

13.Calculatethepowerofadevisewhichhasap.dof250Vappliedacrossitwhena

currentof0.5Apassesthroughit.

14.Anelectricironboxisrated2500Wandusesavoltageof240V.Giventhatelectricity

costsKshs.1.10perKwh,whatisthecostofusingitfor6hours?
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TOPIC7

CATHODERAYSANDCATHODERAYTUBE

PASTKCSEQUESTIONSONTHETOPIC

1.Statetwodifferencesbetweenthecathoderaytube(CRT)ofaT.Vandthe

cathoderayoscilloscope(CRO)

2.Distinguishbetweenaphotonandaquantum.

3.Howdoestheenergyofultravioletlightcomparetothatofyellowlight

giventhattheenergyEofawavefrequencyf,isgivenbyE=hf,wherehis

plank’sconstant?

4.Aphotonhasanenergyof5x10-19J.Calculatethewavelengthassociated

withthisphoton.

5.ThecontrolgridinacathodeRayOscilloscope(CRO)isusedtocontrol

brightnessofthebeamonthescreen.Howisthisachieved?

6.a) Figure14showsthefeaturesofacathoderaytube.
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i) NamethepartslabelledAandB. (2mks)

ii) Explainhowtheelectronsareproducedintube. (2mks)

iii) Statetwofunctionsoftheanodes. (2mks)

iv) Atwhatpartofthecathoderaytubewouldthetimebasebe

connected? (1mk)

v) Whyisavacuumcreatedinthetube? (1mk)

b) ThegraphinFigure15wasobtainedonacathoderayoscilloscope(CRO)

screenwhentheoutputofana.cgeneratorwasconnectedtotheinputof

theCRO.Thetime-basecalibrationoftheCRPwassetat20milliseconds

percentimeterandthey-gainat5voltspercentimeter.

i) Determinethepickvoltageofthegenerator. (2mks)

ii) Determinethefrequencyofthevoltage. (3mks)

iii) Onthesamegrid,redrawthegraphforthesamevoltagewhenthetime

basecalibrationissetat40millisecondspercentimeterandthe7-gainat

10voltspercentimeter.(Showatleastonecompletecycle).(2mks)
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7.Sketchthepictureseenonthescreenofacathoderayoscilloscopewhenthe

oscilloscopeisadjustedsothatthespotisinthemiddleofthescreenandtheoutput

terminalsfromatransformerconnectedtothemainsareconnectedacrosstheY-

plates.

8.Thediagramshowsthescreenofacathoderaytube,andbehinditthepositionofthe

Xandyplateswhichdeflecttheelectronbeam.Thebeamformsaspotonthescreen.

a)Drawalabelleddiagramshowingasideviewofthecathoderaytube.

b)Howisthebrightnessofthespotcontrolled?

c)The“X-shift”controlonthefrontofthecathoderayoscilloscopemovesthespot

sidewaysonthescreen.Whatkindofvoltagedirect,alternatingorzero)doesit

applyto:

i) TheXplates

ii) TheYplates

The‘time–base’voltagenormallyappliedtotheX-platesinaRCOvarieswith

timeasshown.

i)Describethemotionofthespotwhenthetime-baseison.
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ii)Illustrateonthediagramabovewhatisseenonthescreenifanalternatingvoltage

isappliedtotheY-plateswiththetime-baseon.

StatetwousesoftheCRO.

9.Thecontrolgridinacathoderayoscilloscope(CRO)isusedtocontrolthebrightness

ofthebeamonthescreen.Explainhowthisisachieved.

10.StateandexplainthreeusesofmainpartsofaCRTinanoscilloscope.

TOPIC8

X-RAYS

PASTKCSEQUESTIONSONTHETOPIC

1.AnX-raytubeisoperatingwithananodepotentialof10kVandacurrent

of15.0mA.

a) Explainhowthe

i) IntensityofX-raysfromsuchatubemaybeincreased.

ii) PenetratingpowerofX-raysfromsuchatubemaybeincreased

b) Calculatethenumberofelectronshittingtheanodepersecond.

c) Determinethevelocitywithwhichtheelectronsstrikethetarget.

d) StateoneindustrialuseofX-rays.

2.a) ForagivensourceofX-rays,howwouldthefollowingbe

controlled.
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i) Intensity

ii) Thepenetratingpower

iii) Theexposuretopatients

b) Anacceleratingpotentialof20kvisappliedtoanX-raytube.

i)Whatisthevelocitywithwhichtheelectronstrikesthetarget?

ii)Statetheenergychangesthattakeplaceatthetarget.

3.ExplainwhyX-raysareappropriateinstudyofthecrystallinestructure

materials.

4.NamethemetalusedtoshieldX-raysoperatorsfromtheradiation.Give

reasonswhyitisused.

5.StatethepropertiesofX-rays,whichmakesitpossibletodetectcracksin

bones.

6.StateonedifferencebetweenhardX-raysandsoftX-rays. (1mk)

7.Atargetwasbombardedbyelectronacceleratedbyavoltageof106V.IfalltheK.Eof

theelectronswasconvertedtoX-rays,calculate:-

a)TheK.Eoftheelectrons

b)Thefrequencyofthephotonsemitted.

8.AnX-raystubesgivesphotonsof5.9x10-15Jofenergy.Calculate:-

a)Thewavelengthofthephotons.

b)Theacceleratingvoltage

c)Thevelocityoftheelectronshittingthetarget.

9.IfacceleratingvoltageinanX-raytubeis40kV,determinetheminimumwavelengthof

theemittedX-rays.(Electroniccharge=-1.6x10-19C,planksconstant=6.6x10-34Js,
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velocityofelectromagneticwaves=3.0x108ms-1)

10.StatethepurposeofcoolingfinsintheX-raytube.

11.X-raysareproducedbyatubeoperatingat1x104V.Calculatetheirwavelength.

(Takeh=6.6x10-34Js,e=1.6x10-19C,c=3x108ms-1)

12.StateandexplaintheeffectofincreasingtheEHTinanX-raytubeontheX-rays

produced.

TOPIC9

PHOTOELECTRICEFFECT

PASTKCSEQUESTIONSONTHETOPIC

1.Lightoffrequency5.5x1014HZismadetostrikeasurfacewhoseworkfunctionis

2.5ev.Showthatphotoelectriceffectwillnottakeplace.H=6.6X1034Js

2.Photoelectronsemittedbyilluminatingagivenmetallicsurfaceconstitute

a“photocurrent”.Whatistheeffectofincreasingtheintensityofthe

illuminationofthemagnitudeofthephotocurrent?

3.Thediagramshowsaphotocellinaction

i)Thephotocelliseitherevacuatedorfilledwithaninertgasatlowpressure.

Giveonereasonforthis

ii)WhatisthefunctionoftheresistorRinthecircuit?

iii)Stateonereasonforusingaparticularradiationsuchasultravioletfora

givenphotocell.
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iv)Explainhowtheset-upshowninthediagrammaybeusedasanautomatic

switchingdeviceforaburglaralarm.

4.Amonochromaticbeamofradiationisdirectedonacleanmetalsurfaceso

astoproducephotoelectrons.Giveareasonwhysomeoftheejected

photoelectronshavemorekineticenergythanothers.

5.(a) Describewiththeaidofalabelleddiagramanexperimentalset-up

forobservingthephotoelectriceffect.

b) Thetableshowstherelationshipbetweenthewavelengthofa

radiationfallingonasurfaceandtheenergy,koftheemitted

electrons.

(m)x10-7 1.0 1.5 1.0 0.5

K(J)x10-19 10 13 20 40

i)Plotagraphofenergyk(Y-axis)againstthefrequency,f,ofthe

incidentlight.

ii)Determinetheworkfunctionofthesurfaceused(h=6.663x10-34JS)

6.Nameadeviceusedtoconvertlightenergydirectlyintoelectricenergy.

7.Electronsemittedfromametalwhenlightofacertainfrequencyisshone

onthemetalarefoundtohaveamaximumenergyof8.0x10-19J.Ifthe

workfunctionofthemetalis3.2x10-19j,determinethewavelengthofthe

lightused.

8.Thefigurebelowshowsultravioletlightstrikingapolishedzincplate

placedonanegativelychargedgoldleafelectroscope.
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Explainthefollowingobservation

i) Theleafoftheelectroscopefalls.

ii) Whenthesameexperimentwasrepeatedwithapositivelycharged

electroscope,theleafdidnotfall.

9.Theworkfunctionofacertainmaterialis3.2ev.Determinethethreshold

frequencyforthematerial.(1electronvolt(eV)=1.6x10-19andplanks

constantH=6.62x10=34Js)

10.

Statewhatismeantbythetermaccommodationasappliedtothehuman

eye. (1mk)

Thegraphinfigure8showsthevariationofphotoelectriccurrentwithapplied

voltagewhenasurfacewasilluminatedwithlightofacertainfrequency.Usethis

informationinthefiguretoanswerquestions11and12.

11.Onthesameaxes,sketchthegraphofwhenlightofhigher

intensitybutsamefrequencyisusedtoilluminatethesurface.
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(1mk)

12.Explainyouranswerin11above. (1mk)

12.Calculatetheenergyofaphotonofredlightandultra-violetlight

(R=7.0x10-7m:v=4.0x10-7m)

13.Thewavelengthoflightfromasodiumlampis5.9x10-7m.A200Wsodiumvapourhas

anefficiencyof40%.Calculate:

a)Theenergyofonequantumofsodiumlight.

b)Thenumberofquantaemittedinonesecond

14.Thethresholdfrequencyforpotassiumis5.37x1014HZ.Whenthesurfaceof

potassiumisilluminatedbyanotherradiation,photoelectronsareemittedwithaspeed

of7.9x105m/s

Calculate:

a)Theworkfunctionforpotassium

b)Thek.eofthephotoelectrons

c)Thefrequencyofthesecondsource

15.Explaintheterm“workfunction”

16.Ametalhasaworkfunctionof2eV.Calculatethethresholdwavelengthofthemetal

giventhate=1.6x10-19Candh=6.63x10-19CandMe=9x10-31kg.

TOPIC10

RADIOACTIVITY

PASTKCSEQUESTIONSONTHETOPIC

1.a) Whatismeantbythefollowingterms:
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Radioactivedecayandisotope.

b) Thetableshowshowtheactivity(disintegrationsperminute)ofa

sampleofcarbon-14varieswithtime(inyears).

i) Plotagraphofactivityagainsttime(x-axis).

ii) Estimatethehalf-lifeofcarbo-14fromthegraph.

c) i) DrawalabeleddiagramofaGeiger-Mullertube.

ii) Explainhowitdetectsradioactiveparticles/rays.

d) Stateoneuseofradioactivityineachofthefollowing;

i) Medicine

ii) Agriculture.

222

iii) Radongas Rndecaysbyemissionofparticles.Show

86

byuseofanequationthetransformationofthegas.

iv) Givetwousesofcobalt-60asaRadioactivesource.

2.OneoftheisotopesofUraniumhasahalflifeof576hours.

i)Completethetabletoshowhowthemassvarieswithtimefromaninitial

massof1280mg.

Time(Hours) 576 1152 1728 2304

Time(grs) 0 2500 5000 7500 1000 12500 17250 20000

Disintegrations/min 15 11 8 5 4.0 3.2 1.6 1.2
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Mass(Mg)

640

ii)Explainwhetherthemassoftheisotopewilleventuallyreducetozero.

3.Statetwofactorsthatdeterminetheextentofthedamagetothebodycell

causedbytheradiationfromradioactivesubstances.

4.

Howmanyneutronsdoesthenuclide ucontain?

86

5. Namethequantities,whichmustbemeasuredsoastodeterminethehalf-

lifeofaradioactivesamplewhosehalf-lifeisknowntobeafewhours.

6. Explainwhyparticlesaremoreionizingthanparticles.

7. Aradioactivecarbon-14decaystoNitrogenbybetaemissionsasshown.

Determinethevaluesofxandyintheequation.

14 X u

C = N B

6 7 y

8.AlphaparticlesaremoreionizingthanBetaparticles.Giveonereasonforthis.

9. Inasamplethereare5.12x1020atomsofKrypton92initially.Ifthehalf-life

ofKryptonis3.0s,determinethenumberofatomsthatwillhavedecayedafter6s

10.Cobalt60isaradioisotopethathasahalf-lifeof5.25years.Whatfraction

oftheoriginalatomsinasamplewillremainafter21years.

107

11.Anucleusisrepresentedby x
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32

Statethenumberofneutronsinanucleus.

12. a) Fig2showsthepathofradiationfromaradioactivesourceafter

enteringamagneticfield.Themagneticfieldisdirectedintothe

paperandisperpendiculartotheplaceofthepapershowninthe

figure.

Identifytheradiation.

Giveareasonforyouranswer.

b) Belowisanuclearreaction

232 228 (gamma)

A K B Y x Y C

90 88

i) Identifytheradiationk.

ii) DeterminethevaluesofXandY.

c) Thefigurebelowshowsadeviceforproducingmetalfoilsofconstant

thickness.AnychangeinthethicknesscanbedetectedbytheGeiger

tubeandrecordedbytheGeigercooler.Thepressureexertedbythe
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rolleristhenadjustedtokeepthethicknessconstant.

i) Statethechangeinthemetalfoilthatwillleadtoadecreaseinthe

Geigercounterreading.

ii)Giveareasonforyouranswerin(c)(i)above.

iii)Statethechangeintherollerpressurethatshouldbemadeasaresultof

thisdecreaseintheGeigercounterreading.

iv)Giveareasonforyouranswerin(c)(iii)above.

v)Explainwhyasourceemitting(alpha)particlesonlywouldnotbesuitable

forthisdevice.

vi)Explainwhyaradioactivesourceofahalf-lifeof1,600yearsismore

suitableforuseinthisdevicethanoneofhalf-lifeof8minutes.

13. Thefollowingispartofaradioactivedecayseries.

234  a 230

Bi X Y

83 84 b

Determinethevaluesofaandb.

14.a) AnucleusofanelementXofatomicmass238andatomicnumber92decaysby
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emitting8alphaparticlesand10betaparticlesandfinallyformsanucleusofan

elementy.Writetheequationofthereaction.

b)Eachofthefollowingsentencesdescribesaparticularradiationfromdifferent

radioactivesource.Ineachcasenamethetypeofradiationdescribedandgivea

reasontosupportyourchoice.

(i) Theradiationisnotaffectedbyeitheramagneticorelectrostaticfield.

Typeorradiation

Reason

234

(ii) Theradiationisemittedfrom238uwhenitdecaysto U

90

Typeorradiation

Reason

(iii) Theradiationisverystronglydeflectedbyaweakmagneticfield.

Typeofradiation

Reason

15.Thehalf-lifeofacertainradioactivesubstanceis57days.Explainthemeaningofthis

statement.

16.ThefigurebelowshowsaGeigerMuller(G.M.)tube.



isabokemicah@gmail.com 162

ForMoreEresourcesCall0705525657

(i) Givethereasonwhythemicawindowismadethin.

(ii) Explainhowtheradiationenteringthetubethroughthewindowisdetected

bythetube.

(iii) Whatisthepurposeofthehalogenvapour?
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17.Balancethenuclearreactionequationbelow.

24 0

Nay+

11 -1e

18.Giventhat5gofcobalt-60iskeptinalaboratoryandithasahalf-lifeof5years.

Calculateitsmassafter15years.

TOPIC11

ELECTRONICS

PASTKCSEQUESTIONSONTHETOPIC

1.1989:Sketchcurvestoshowthevariationofcurrentandtimeasdisplayedon

theCROineachofthe

2.Statethemajoritycarriersforap-typesemiconductor.

3.a) Usingexamplesexplainthedifferencebetweenasemiconductor

andagoodconductor.

b) Aradiorepairerwishestouseanammetertodetectafaultydiode.

Withtheaidofacircuitdiagramdescribehowhewillgoaboutthis

task.

4.Usingexamples,explainthedifferencebetweenasemiconductoranda
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goodconductor.

5.p-typeandn-typesemiconductorsaremadefromapuresemiconductor

byaprocessknownas“doping”.

i) Whatisdoping?

ii) Explainhowthedopingproducesann-typesemiconductor.

6.Sketchacurrent-voltagecharacteristicofajunctiondiodewithaforward

bias.

7.Usingthecomponentssymbolsshowninthefig,sketchaseriescircuit

diagramforaforwardbiaseddiode.

8.(a)

i) Distinguishbetweensemiconductorsandconductors

ii) Giveanexampleofasemiconductorandoneforaconductor.

9.Inthecircuitbelow,whentheswitchsisclosed,thevoltmetershowsa

reading.

Whenthecellterminalsarereversedandtheswitchisclosed,the

voltmeterreadingiszero.

Explaintheseobservations.
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10.WhatismeantbyDonorImpurityinsemiconductors.

11.Youareprovidedwithadiode,aresisitorR,ana.csourceoflowvoltage

andconnectingwires.Inthespaceprovided,sketchthecircuitdiagramfora

half-waverectifierandindicatetheterminalswheretheoutputvoltagev0

maybeconnected. (2mks)

12.Explainhowdopingproducesann-typesemiconductorforapuresemiconductor

material. (3mks)

13.Distinguishbetweenintrinsicandextrinsicsemi-conductors.

14.Thediagrambelowshowsarectifiercircuitforanalternatingcurrent(a.c)input.

i)Describetherectificationprocess.

ii)DrawthetracesofthesignalobtainedonCROconnectedacrossQSandPR.
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