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K.C.S.E1995
PHYSICSPAPER232/2

QUESTIONS

SECTION1(65MARKS)

Answerallthequestionsinthissectioninthespacesprovided

1.Thedatainthetablebelowrepresentsthemotionofvehicleoveraperiodof7
seconds

Time(sec) 0 1 2 3 4 5 6 7

Displacement 0 20 40 60 80 95 105 110

(a)plotonthegridprovided,agraphofdisplacement(y-axis)againsttime
(5mks)

(b)Describethemotionofthevehicleforthefirst4s

(1mk)

(c)Determinethevelocitiesat4.5sand6.5s.Henceorotherwisedeterminethe

averageaccelerationofthevehicleoverthistimeinterval

2.Studythecircuitdiagram infigure1andanswerthefollowingquestions

(a)CalculatetheeffectiveresistancebetweenYandZ

(3mks)

(b)Determinethecurrentthroughthe3resistors

(6mks)

Fig1
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(c)Oneofthe6resistorhasalengthof1.0m andcross–sectionareaof

5.0x10-6m2 (3mks)

Calculatetheresistivityofthematerial

3. (a)AnobjectOisplacedinfrontofconvexmirrorasshowninfigure2

(i)Drawtoscalearaydiagram toshowthepositionoftheimage

(5mks)

(ii)Determinethemagnification (3mks)

(b) Anobjectplacedinfrontofaconvexlensoffocallength10cm produces

animageatadistanceof15cm from thelensandonthesamesides

astheobject

Determinethepositionoftheobject

(4mks)

4. (a)Drawaraydiagram toshowhowaconvexlensworksasamagnifyingglass

(5mks)

(b)Thediagram infigure3showsacertaineyedefect

(i) Nametheobject

Fig2

C0

Figure3

Object

Nearpoint

eye

image
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(ii) Drawonthesamediagram anarrangementtocorrectthedefect

(1mk)

(c)(i)Explainwhyapailofwatercanbeswunginverticalcirclewithoutthe

waterpouringout (3mks)

(ii)Acarofmass1200kgismovingwithavelocityof25ms-1aroundaflat

bendofradius150m.Determinetheminimum frictionalforcebetween

thetyresandtheroadthatwillpreventthecarfrom slidingoff.

(4mks)

5. (a)(i)Statethelawofelectromagneticinduction

(2mks)

(ii)DescribeanexperimenttodemonstrateFaraday’slaw (4mks)

(b)(i)Aresearcherstudyingthebehaviourofstep-uptransformermade

thefollowingobservations:

“Morejoulespercoulombandfewercoulombspersecondattheoutputthan

attheinputterminals

Explainwhytheobservationdoesnotimplyaviolationoftheprincipleof

conservationofenergy (4mks)

(ii)Atransformerof480turnsintheprimarycoilisusedtoconnecta9volt

a.celectricdevicetoa240v.a.cmainspowersupply.Calculatethenumber

ofturnsinthesecondarycoil. (3mks)

SECTIONII(15MARKS)

Answeronequestionfrom thissection

6. (a)Distinguishbetweenstationaryandprogressivewaves

(1mk)

(b)(i)describehowayoung’sdoubleslitmaybemadeinalaboratory

(2mks)

(ii)Statetheconditionforaminim tooccurinaninterferencepattern

(1mk)

(c)Thesketchgraphinfig4showstheresultsofanexperimenttostudy

diffractionpatternsusingadoubleslit.
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(i) Sketchanexperimentalsetupthatcanbeusedtoobtainsuchapattern

(4mks)

(ii) Nameaninstrumentformeasuringtheintensity

(1mk)

(iii) ExplainhowthepeakslabeledAandB,andtroughslabeled

Careformed (6mks)

7. (a)Describehowap-typesemiconductorisformed (3mks)

(b)Distinguishbetweenp-n-pandn–p–ntransistors

(1mk)

(c)Thesketchinthefig5showstheresultsofanexperimentwhereatransistor

wasusedasavoltageamplifier

Explainhowthevoltageamplificationfactor,,maybeobtainedfrom the

sketchgraph (4mks)

(d)(i)Drawacircuitdiagram ofp–n–ptransistoroperatinginthecommon

emitter(C-E)modeindicateonthediagram thedirectionsofthecollector

currentIcthebasecurrentIBtheemittercurrentIE

(4mks)

(ii)WritetheequationrelatingICIBIE (1mk)

Doubleslit

Screen

Monochromati
csource Fig3

O
u
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t
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g
e

Inputvoltage (fig5)
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(e)Identifythetypeofbiasingineachofthejunctionsofatransistorinoperation

(2mks)
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K.C.S.E1996
PHYSICSPAPER232/2

QUESTIONS

SECTION1(65MARKS)

Answerallthequestionsinthissectioninthespacesprovided

1.(a)Aacceleratesuniformlyfrom itinitialvelocity,u,thefinalvelocity,vin

timet.ThedistancetraveledduringthistimeisS.Iftheaccelerationis

denotedbytheletter,ashowthat;

(i) V=u+at (2mks)

(ii) S=ut+at2 (3mks)

(iii) V2=u2+as (2mks)

(b)Abodymovinginitiallyat50m/sdeceleratesuniformlyattwo2ms-2

untilitcomestorest.Whatdistancedoesitcoverfrom thetimeit

startedtodecelerate (3mks)

2.(a)Givenabarmagnet,anironbarandastring

(i) Describeasimpleexperimenttodistinguishbetweenthemagnet

andtheironbar (4mks)

(ii) Statewithreasonstheobservationthatwouldbemadeinthe

experiment (4mks)

(b)InanexperimenttomagnetizetwosubstancesPandQusingelectric

current,twocurves(graphs)wereobtainedasshowninfigure1

m
a

g
n

e
ti

s
a

ti
o

n

Magnetisingcurrent
Fig1
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UsingtheinformationinFig1explainthedifferencebetweenthesubstances

PandQwithreferencestothedomaintheory

(6mks)

3.Thediagram infig2representanelectriccircuitinwhichfiveresistorsare

connectedtobeabatteryofe.m.f4.0Vandofnegligibleinternalresistance

Determine:

(i)Thetotalresistanceofthecircuit

(3mks)

(ii)ThepotentialdifferencebetweenYandQ (2mks)

4.(a)(i)DescribetheexperimenttodeterminethespecificheatcapacityC,of

ablockofaluminium withtwoholesdrilledinit,toaccommodatea

thermometerandanelectricimmersionheater (2mks)

(ii)Statethemeasurementsrequiredintheexperimentandshowhowthey

wouldbeusedtoobtainC (5mks)

(iii)Statetwoprecautionthatshouldbetakeninthisexperiment

(2mks)

(b)Acoppercalorimeterofmass60gisfiledwith100gofwaterat250C.Steam

atanormaltemperatureandpressure(N.T.P)ispassedthoughtthewater

untilatemperature450Cisattained.Thefinalmassofcalorimeterandthe

contentswasfoundtobe163.5g.Calculatethespecificlatentheatof

vaporization‘l’ofwater (6mks)

Fig2

Fig2



9
Formarkingschemes,contact/sms-0746711892

Specificheatcapacityforwateris4200JKg-1andforcopperis378Kg-1K1

5.(a)(i)Whatisthedifferencebetweenlongitudinalandtransversewaves?

(1mk)

(ii)Statetwodistinctionsbetweenthewaysoundwavesandelectromagnetic

wavesaretransmitted (2mks)

(b)Amineworkerstandsbetweentwoverticalcliffs400m from thenearest

cliff.ThecliffsareXdistanceapart.Everytimehestrikestherockonce,he

hearstwoechoes,thefirstoneafter2.5s,whilethesecondfollows2slater.

From thisinformation;calculation:

(i)Thespeedofthesoundinair

(2mks)

(ii)ThevalueofX

(3mks)

(c)Inanexperimenttoobserveinterferenceoflightwavesadoubleslitisplaced

closetothesource.Seefigure3

(i)Statethefunctionofthedoubleslit (1mk)

(ii)Describewhatisobservedonthescreen

(2mks)

(iii)Statewhatisobservedonthescreenwhen

I.TheslitseparationS1S2isreduced

(1mk)

II.Whitelightsourceisusedinplaceofmonochromaticsource

(1mk)

Monochromati
c
source Doubleslit

Screen

Fig3

S1

S2
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SECTIONII(15MARKS)

Answeranytwoquestionfrom thissection

6.(a)Thefig.4showsthediagram ofsetuptoinvestigatethevariationof

centripetalwiththeradiusr,ofthecircleinwhichabodyrotated

Describehowthesetupcanbeusedtocarryouttheinvestigation

(5mks)

Table1

Mass,m (g)
60 50 40 30 20

Radius,r(cm) 50 41 33 24 16

Table1showsresultsobtainedfrom aninvestigationsimilartotheoneinpart(a)

(i) Plotagraphofforce,F(y-axis)onthebodyagainsttheradius,r,

(inmeters) (5mks)

(ii) Giventhatthemassofthebodyis100g,usethegraphtodetermine
theangularvelocity, (5mks)

7.(a)Describewiththeaidofadiagram anexperimentsetupforobserving
photoelectriceffect

Hanging
masses

Body

String

Smooth
rotating

Fig4
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(b)Table2showstherelationshipbetweenthewavelength,ofaradiation
fallingonthesurfaceandtheenergy,koftheemittedelectrons

(m)*10-7 20 1.5 1.0 0.5

K(J)*10-19 10 13 20 40

(i) Plotagraphofenergyk(y–axis)againstthefrequency,f,ofthe
incidentlight

(ii) DeterminetheworkfunctionΦofthesurfaceused (5mks)

Speedoflight,c=3.00*108ms-1planksconstanth=6.663*10-34JS]

K.C.S.E1997
PHYSICSPAPER232/2

QUESTIONS

AnswerallthequestionsinsectionIandanyoneinsectionII

Take:specificheatcapacityofwater=4200Jkg-1K-1

Latentheatofmeltingice=334,000Jkg-1K1

Planck’sconstanth=3.34x10-34JS

Speedoflight,c=3.0x108ms-1

1.Figure1showsacircuitdiagram forcontrollingthetemperatureofaroom.

(i) StateandexplainthepurposeoftheBimetallicstrip

(ii) Describehowthecircuitcontrolsthetemperaturewhentheswitch

isclosed

(b)Adrinkingglass0.02kgcontains200gmsofwaterat200C.Amassof0.04kg

oficeat00Cisdroppedintotheglass.Determinethefinaltemperatureofthe

mixture.Specificheatcapacityofglass=670kg-1K-1.(Giveyouranswerto

correctonedecimalplace)

2.(a)Figure2showsauniform plank20m long,weighing400Nrestingontwo

Bimetallicstrip

Contact

Copper
strip

Heater
Fig1
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supportsAandB9cm apart.Apersonweighing600NwalkstowardsB

startingatA.

ThedatainthetablebelowrepresentstheupwardforceFAexertedatAasa

functionofdistance,d.Thedistancedismeasuredfrom A.

D(m) 0 2 4 6 8 10

FA(N) 800 650 500 350 200 50

(i)OnthegridprovidedplotagraphofFA(y–axis)againstthedistanced.

(ii)From thegraphdeterminehowfarbeyondpointB,thepersoncanwalkbefore

theplanktips

(b) Inthesetupinthefigure3,themetreruleisinequilibrium
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Giventhatthemetreruleisuniform,determineitsweight

3.(a)Astoneisthrownverticallyupwardsfrom theedgesofaplatform.Eventually

thestonelandswithoutbouncingonthegroundbelowtheplatform.Taking

theupwardvelocitytobepositivesketchontheaxisprovidedthevelocity

timegraphofthemotionofthestone.

(b)Acarcanbebroughttorestfrom aspeedof20ms-1inatimeof2s

(i)Calculatetheaveragedeceleration

(ii)Ifthedriver’sreactiontimeis0.2s,determinetheshorteststopping

distance

4. Figure4showsaforce-distancegraphforacarbeingtowedonahorizontal
ground

Time

Velocity

100cm

200g

0cm 40c

Fig.3
100
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(a)Calculatethetotalworkdone

(b)IfthevelocityjustbeforereachingpointDis0.6ms-1,calculatethepower

developedbytheagentprovidingtheforceatthispoint.

(c)Anelectricpumpcanraisewaterfrom alowlevelreservoirtothehigher–level

reservoirattherateof3.0x105kgperhour.Theverticalheightofthe

waterraised360m.Iftherateofenergylossinform ofheatis200KW,

determinetheefficiencyofthepump

5. (a)Statetwofactorsthataffectthestrengthofanelectromagnet.

(b)Inthesetupinfigure5,thesuspendedmetreruleisinequilibrium

balancedbythemagnetandtheweightshown.Theironcoreisfixed

tothebench.

(i) StateandexplaintheeffectonmetrerulewhentheswitchSisclosed

(ii) Whatwouldbetheeffectofreversingthebatteryterminals

(iii) Suggesthowthesetupinfigure5canbeadaptedtomeasurethe

currentflowinginthecurrentcircuit.

(c)Electronsemittedfrom ametalwhenlightofacertainfrequencyisshoneon

themetalarefoundtohaveamaximum energyof8.0x10-19J.Ifthework

functionofthemetalis3.2x10-19J,determinethewavelengthofthelightused.

Threadloop

weight

Ironcore

Fig5
R
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SECTIONII

6. (a)(i)Distinguishbetweensemiconductorandconductors
Semiconductors Conductors

(ii)Giveoneexampleofasemiconductorandoneforaconductor

Semiconductors Conductors

(b)Annpntransistorisoperatinginthecommonemittermode

(i)Drawthecircuitdiagram andindicatethedirectionofthecurrents

(ii)Giventhattheemittercurrentis2.0m Aandthat0.5%oftheelectrons

diffusingintothebasecombinetherewithholes,determinethevalues

ofthebasecurrentandthecollectorcurrent

(ii)Byincreasingthep.dacrosstheemitter–basejunctionin(ii),theemitter

currentincreaseto4mA.Determinethetransistorcurrentamplification

7. a) i. Distinguishbetweentransverseandlongitudinalwaves

ii. Giveoneexampleofatransverseandoneexampleoflongitudinal.

b) Figure6showsthedisplacementofaparticleinaprogressivewave

incidentonaboundarybetweendeepandshallowregions.

i. Completethediagram toshowwhatisobservedafterboundary.

(assumenolossofenergy)

ii. Explaintheobservationin(i)above.

(c) Waterwavesareobservedastheypassafixedpointatarateof30

crestsperminute.A particularwavecresttakes2stotravelbetween

twofixedpoints6m apart.Determineforthewave:

Fig6.

Dee Shallow
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(a)Thefrequency (1mk) (b)Wavelength (3mks)

(d) Figure7showstwoloudspeakersL1andL2connectedtoasignal

generator

Oneobserverwalksalongline00’andanotherlineAA’forsomedistance.

Describetheobservationsmadebyeachobserverandgivereasonsfor

youranswer.
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K.C.S.E1998
PHYSICSPAPER232/2

QUESTIONS

1.a) Inanexperimenttodeterminethestrengthofanelectromagnet,theweightof

pinsthatcanbesupportedbytheelectromagnet,wasrecordedagainstthe

number

ofturns.Thecurrentwaskeptconstantthroughouttheexperiment.Table1

showsthedataobtained.

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

Weight,ofpinsx10-

3(N)

0 4 14 30 58 108 198 264 296 300

Table1

(i) Plotagraphofweigh,W (y-axis)againstthenumberofturn’sn

(ii) Usethedomaintheorytoexplainthenatureofthecurve.

(iii) Sketchonthesameaxes,thecurvethatwouldbeobtainedusingahigher

current.

b) Usingalabeleddiagram,explaintheworkingofasimplerelay.

2.a) Youareprovidedwithtwostraightopentubeseachabout1m long,asound

source,asounddetectorandareflectingsurface.Withtheaidofalabeled

diagram,describeanexperimenttoshowthattheangleofincidentsisequal

toreflectionforsoundwaves.

b)Fig.1showsablockwithagraduatedside,andofdimension

4cm x-4cm x4cm x16cm,justabouttobeloweredintoaliquidcontainedinan

overflowcan.

Overflow

Ca
n

Balance fig1

Thread(4

16mm long
block

4cm



18
Formarkingschemes,contact/sms-0746711892

Duringanexperimentwiththisset-up,thefollowinginformationwasrecorded;

-Theblockfloatedwiththreequartersofitsubmerged

-Initialreadingofbalance=0grammes

-finalreadingofbalance=154grammes.

Usetheinformationtodeterminethedensityofthe:

(i)Block (ii)Liquid

(Useg=10ms2.giveyouranswersto1decimalplace.)

3a) Agunisfiredverticallyupwardsfrom thetopof2opentruckmoving

horizontallyatauniform velocityof50ms-1.Thebulletachievesamaximum

heightof45m.Statewithreasonwhetherornotthebulletwilllandonthetruck.

(i) Calculatethedistancecoveredbythetruckjustbeforethebulletreaches

thelevelfrom whichitwasfired.(Useg=10ms-2)

b) Figure2showsaset-upthatmaybeusedtoverifyBoyle’slaw.

Fig2

i) Describethemeasurementsthatshouldbetakenintheexperiment

ii) Explainhowthemeasurementstakenin(i)abovemaybeusedto

verifyBoyle’slaw.

Oilresevior

Glasstube

EnclosedairMm
scale

Oil

tap

Boudorngauge

Airfrom
pump

Fig2
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4 a)Inanexperimenttodeterminetherateatwhichsolarenergyisabsorbedbya

surface,analuminum block,coatedblackandfittedwithaheater(Fig.3)is

exposedtothesun,foraperiodoftime.Thetemperatureriseinnoted.After

thetemperatureoftheblockisallowedtofalltotheinitialtemperature,the

block

iselectricallyheatedtothetemperature.

(i) Drawandlabeledacircuitdiagram thatwouldbeusedtodetermine

theelectricalenergy.

(ii) Statethemeasurementsthatwouldbetakenin(a)(i)todeterminethe

rateofheatingoftheblock.

(iii) Explainhowthemeasurementsstatedin(a)(ii)wouldbeusedto

determinetherateofheatingoftheblockbythesun.

b) Fig4showsaphotocell

(i) Labelthecathodeandanode.

(ii) Howareelectronsproducedinthecell/

(iii) Drawasimplecircuitincludingthephotocelltoshowthe

directionofflowofcurrent

(iv) Calculatethephotonenergyinultravioletradiationwhosefrequency

Thermometer

Fig.3
heater

Fig4
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is8.60x1014HZ.(Plank’sconstanth=6.63x10-34Js)

5. a) Arayofwhitelightisincidentononefaceofarectangularglassprism.

i) Drawaraydiagram toillustratethedispersionofwhitelightbythe

prism,showingonlythered®andviolet(V)rays.

ii) Onthesamediagram drawnin(i)markandlabeltheinitialangleof

incidence,1,andtheanglesofreflectiononthefirstfaceforredrR

andforvioletrV.

iii) Snell’slawfortheredandcolourscanbewrittenas

nr=SinIand

SinrR

b) Calculatethecriticalangleforamaterialwhoserefractiveindexis1.40.

SECTIONII

6. Fig5showsacircuitforcharginganddischargingacapacitor;e,througha

variableresistorR,XYandTarepointsonatwo-wayswitch.

a) Explainhowthecharginganddischargingprocessesareachieved.

b) Table2showthevariationofthechargeqwithtimetwhena500uF

capacitorwasdischargedthougharesistor.

Time,t,(s) 0 20 40 60 80 100

Charge,0(c) 300 150 75 38 19 10

Table2

(i) Plotagraphofcharge0(yaxis)againsttime.

(ii) Determinethecurrentflowinginthecircuitatt=30s.(Giveyouranswerto

1decimalplace)

7 a) Fig.6showsanobject,0.3cm highplacedinfrontofaconcavemirror.C

isthecentreofcurvatureofthemirror.Thediagram isdrawntoscale:

(1cm:2cm)

Fig.5
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Drawaraydiagram,onfigure6,anddeterminethesizeoftheimageproduced.

b) Table3showstheobjectdistanceyandthecorrespondingimagedistance

v,

foranobjectplacedinfrontofaconcavemirror.

U(cm 20 25 30 40 50 70

V(cm 20 16.7 15 13.3 12.0 11.6

1/v(cm-1)

V(cm-1)

Table3

i) Completethetableandplotagraphof1/v(y-axis)against1/u(give

youranswersto3decimalplaces).

ii) From thegraph,determinethefocallengthofthemirror.
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K.C.S.E1999
PHYSICSPAPER232/2

QUESTIONS

1a) Distinguishbetweenlongitudinalandtransversewaves

Longitudinalwaves- Transversewaves–

b) IntheYoung’sdoubleslitexperiment,andinterferencepatternofbrightand

darkfridgeswasformedasshowninfigure1byalightofwavelengthcoming

from twonarrowslitsXandY.

i) WriteanexpressionforthepathdifferencebetweenXPandYPwhere

correspondstothe2ndbrightfringe.

ii) Explainhowthedarkandbrightfringesareformed.

iii) Stateandexplainwhatwouldbeobservedonthescreeniftheslits

XandYweremadelarge.

c) Figure2representsadisplacement–timegraphforawave.

i) Determinedthefrequencyofthewave.

ii) Sketchonthesameaxes,thedisplacement–timegraphofawave

ofthesamefrequencybut180ooutofphaseandwithasmalleramplitude.

Bright
Durl
Dare
bright

Fig.1

Displacemen
tmm

Fig.2

½x10-5
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2a) AnobjectOplacedinfrontofaconverginglensLoformsanimage1onthe

othersideofthelens.AnotherconverginglensLCplacedsuchthatthetwo

lensesform acompoundmicroscope.

i) Drawareasonofthesetupandsketchtheraystoshowhowthefinal

imageisformed.

ii) GiveareasonwhythefocallengthofLomustbegreaterthanthatofLc

b) Anobjectisplaced30cm from aconverginglens.Afocusedimageisformed

onascreenplaced30cm from thesamelensontheotherside.Thescreenin

nowmoved5cm towardsthelens.Determinethedistancetheobjectmustbe

movedsothatafocusedimageisformedonthescreen.

3. Atapeattachedtoamovingtrolleyisrunthroughatickertimer.Figure3

showsasectionofthetapeafterrunning.

Figure3.

Ifthefrequencyoftheticker–timeris50Hz,determinethe:

i) AveragevelocityatintervalsABandCD.

ii) Aaverageaccelerationofthetrolley.

b)Astoneisreleasedfrom aheight,h.iftheaccelerationduetogravityisg,derive

anexpressionofthevelocityofthestonejustbeforehittingtheground.

c)Figure4(a)showsavelocity–timegraphofanobjectinmotion.

Velocity Displacement

Fig4(a) fig4(b)
Time Time

Sketchontheaxesprovidedinfigureb4(b0,thedisplacement–timegraph

oftheMotion(Motionupwardsistakenaspositive.
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4. Figure5representsasimplevoltageamplifiercircuit.

Figure5

a) i) Identifythetransistorinthecircuit.

ii) Explainhowthebasebiasisproduced.

iii) DescribehowanalternatingsignalthatisfedintheinputV1isamplified.

b) Whenasignalisfedintheinput,thecollectorcurrentis2.5mA.Ifthecurrent

gainis62.5andthevoltageacrossthetransistor(VCE)is4.5Vdeterminethe:

i) Powerratingoftheheater ii) Currentflowinginthecircuit.

5a) Acircuitconsistsofabattery,ametalwire,anammeterandaswitchconnected

inseries.Theswitchisclosedandtheammeterreadingnoted.Themetalwire

isnowheated.Statetheobservationsmadeontheammeterreadingandgivea

reasonforyouranswer.

b) Anelectricheaterismadeofawireofresistance100andconnectedtoa

240Vmainssupply.Determinethe:

i) Powerratingoftheheater ii) Currentflowinginthecircuit.

iii) Timetakenfortheheatertoraisethetemperatureof200gofwater

from 23oCto95oC.(Specificheatcapacityofwateris4200-1K-1)

iv) Costofusingtheheaterfortwohoursadayfor30days.(Thepower

andlightingcompanychargesKshs5.00perkilowatt–hour).

SECTIONII

6a) Explainthefollowingobservations:icecubefloatonwaterandsolid

benzenesinksinliquidbenzene.

bi) Youareprovidedwiththefollowing:

-Anoverflowcan -Abeaker -Aspringbalance

V=10vR1

V1

e

R1
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-Ametalblock -Waterand -String

DescribeanexperimenttoverifyArchimedesprinciple.

ii) Ablockofwoodweighing2.0Nisheldunderwaterbyastringattachedtothe

bottom ofacontainer.Thetensioninthestringis0.5N.Determinethedensity

ofthewood.

Ci)Definehalf–lifeofaradioactivematerial.

ii)Figure6showsagraphofthevariationofthenumberofatomsofacertain

radioactivematerialwithtime.

Figure6: Determinethehalf–lifeofthematerial

7a) Figure7showsaphotoelectriccellcirucuit:

Theintensityofthelightcanbevaried.

i) DescribehowthecircuitmaybeusedtoshowhowthecurrentIvarieswith

thepotentialdifferenceVacrossthecell.

ii) SketchonthesameaxisgraphsofIversusVforthreedifferentvaluesof

lightintensityE1E2andE3suchthatE3>E2>E1

b) Usingacircuitsimilartotheoneinfigure7.withthepolarityofthebatteries

reversed,thefrequency,ofthelightwasvariedatconstantintensity.Foreach

frequency,thepotentialdifferencewasvarieduntilthecurrentwasequalto

zero.Thevalueofthisvoltage,Vcowasnoted.Thegraphinfigure8shows

therelationbetweenVco andthefrequency,oftheincidentlight.From

thegraph,determinethe:

i) Valueofplanksconstant,h(chargeanelectrone=1.6x10-19Colubomb)

Lightsource

Fig.7
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ii) Workfunction,,ofthecathodesurfaceofthecell.(Giveyouranswers

to2decimalplaces.)
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K.C.S.E2000
PHYSICSPAPER232/2

QUESTIONS

1a) i) Stateoneapplicationofeachofthefollowing.

Convexmirror- Parabolicmirror–

ii) Fig.1,whichisdrawntoascaleof1:5,representsanobjectOand

itsimage‘I’formedbyaconcavemirror.

Bydrawingsuitablerays,locateandmarkonthefigurethepositionofthe

principalfocus‘F’ofthemirror.Determinethefocallengthf.

b) ThegraphinFig.2showsthevariationofmagnification,M withimage

distance,Vforaconcavemirror.

Determine:

i) Theobjectpositionwhentheimagepositionis45cm

ii) Thefocallengthofthemirror.
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2a) Twoidenticalsphericalsteelballsarereleasedfrom thetopoftwotalljars

containingliquidsL1andL2respectively.Fig3showsthevelocity–time

graphoftheoptionoftheballs.

Explainthenatureofthecurvesandstatewhytheyaredifferent.

b)Inanexperimenttodeterminetheproportionalityconstant,μbetween

twowoodensurfacesslidingoneachother,ablockofmass2.20kgwas

placedonahorizontalbench.Theblockwasthenmadetoslidebyadding

mass‘M’OnthescaleasshowninFig4.Theexperimentwasrepeatedfor

othervaluesof‘m’.Theaccelerationoftheblockwasmeasuredforeach

massadded.

Theresultsareshownintable1.

Table1

Mass,m (kg) 0.70 1.00 1.50 2.00 2.50

Acceleration,

a,(m/s2)

0.38 1.74 4.02 6.29 8.56

i) Nameandindicateonfigure4theforcesactingonthe2.20kgmass.

ii) Plotthegraphofacceleration,aagainstthemassm

Velocity(v)

Time(s)

Fig3

Frictionlesspulley

Scale

Mass
(m)
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iii) Giventhata=mg–μg,whereg=10ms-2,usethegraphto

2.20

Determineμ.Intercept=μg

Intercept=2.80±0.2(from graph)

Μ =2.80±0.2

10

Μ =0.28±0.02

3.a) Usingthekinetictheoryofgases,explainhowariseinthetemperatureofa

gascausesariseinthepressureofthegasifthevolumeiskeptconstant.

b) Fig.5showsasetupthatmaybeusedtoverifyCharlesLaw.

Figure5.

i) Statethemeasurementsthatshouldbetakenintheexperiment.

ii) Explainhowthemeasurementstakenin(i)above,maybeusedto

verifyCharlesLaw.

iii) Whatisthepurposeofthewaterbath.

c) Acertainmassofhydrogengasoccupiesavolumeof1.6m3atapressure

of1.5x105paandtemperature12oC.Determineitsvolumewhenthe

temperatureisOoCatapressureof1.0x105pa.

4.(a)(i)Stateonepropertyofsoftironthatmakesitsuitableforuseasatransformer

core.

(ii)Fig6representsastep-downtransformerwith500turnsintheprimaryand

50turnsinthesecondary.Theturnsarewounduniformlyonthecore.The

lengthsofPQ andQRareindicated.Determinethep.dacrossPQ.

Thermometer

Mercuryhead

Waterbath

Dryair

Heat



30
Formarkingschemes,contact/sms-0746711892

(b)Fig7representsablockofuniform crosssectionalareaof6.0cm2floatingon

twoliquidsAandB.Thelengthsoftheblockineachliquidareshown.

GiventhatthedensityofliquidAis800kgm-3andthatofliquidBis1000kgm3

determinethe:

(i)bweightofliquidAdisplaced

(ii)WeightofliquidBdisplaced

(iii)Densityoftheblock

5. (a)Fig8showsacontainerwithsmallholesatthebottom inwhichwetclothes

havebeenput.Whenthecontaineriswhirledinairathighspeedasshown,

itisobservedthattheclothesdryfaster.

Explainhowtherotationofthecontainercausestheclothestodryfaster.

(b)(i)Aglassblockofmass100gisplacedinturnatvariousdistancesfrom

thecentreofatablewhichisrotatingatconstantangularvelocity.Itis

foundthatadistanceof8.0cm from thecentre,theblockjuststartsto

slideoffthetable.Iftheforceofthefrictionbetweentheblockandthe

tableis0.4Ndetermine.

(I) Theangularvelocityofthetable

Fig.6
Fig7

Wetcloth

Holes

rotationContainer
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(II) Theforcerequiredtoholdtheblockatadistanceof12cm from the

centreofthetable.

(ii) Aglassofmass200gisnowplacedatadistanceof8.0cm from the

centre

ofthetablein(i)above,andthetablerotatedatthesameconstant

angularvelocity.Statewithareasonwhetherornottheblockwillslide.

SECTIONII

6a) Statethenecessaryconditionsforinterferencetooccurinwaves

b) Fig9.Drawntoscaleof1:200showstwospeakersL1andL2connectedtoa

signalgenerator(notshown)producingsoundwavesoffrequency350Hz.

AnobserverwalkingalongPQhearsloudandlowsoundsatalternativepositions.

(i) Explainhowtheobservationsmadearecaused

(ii) AtpointOaloudsoundisheardandatpointA,thenextloudsoundis

heard.Usethisinformationandthediagram todeterminethevelocity

ofsoundinair.

(iii) Stateandexplaintheeffectofincreasingthefrequencyofthesignal

generatoronthedistanceOA.

7. (a) Explainhowap-typesemiconductorismadefrom apurea

Semiconductor
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(b) Thecurvesinfig10.Showtheoutputcharacteristicsofan–p-ntransistor

incommonemittermode.Thep.dofthebattery,Vccis9.0Vandtheload

resistorsRLis1.8k

i. Drawthecircuitdiagram fortheexperimentset-upthatmaybeusedto

obtainthecurvesinthefigure.

ii. Giventhatohm’slawforthecircuitisVCE=Vcc–IcRL,drawonthe

sameaxes,theloadlineforthecircuit(hint:load-linepasses

through.(VCE=0andIc=0)

Drawingloadlineon graph(seegraph)

WhenIB=30μA,Analternatingsignalisfedintothebasesothatthe

basecurrentchangesby±20μA.Usethegraphtodeterminethe

correspondingchangeincollectorcurrentIcandhencedetermine

thecurrentgain.
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K.C.S.E2001
PHYSICSPAPER232/2

QUESTIONS

1. Ablockoficeofmass40gat0oCisplacedinacalorimetercontaining400gof

waterat20oC.Ignoringtheheatabsorbedbythecalorimeter,determinethefinal

temperatureofthemixtureafteralltheiceshasmelted.(Specificlatentheat

capacityoffusionofice=340,00J/kg,specificheatcapacityofwater=4,200j/kg).

2. a)Fig1(a)showsthecircuitofasimpletelephonereceiver.Whenthetelephone

islifted,asteadycurrentflowsthroughthesolenoids.Whenapersonspeaks

intothemicrophoneontheotherside,avaryingcurrentflows.Thesetwo

currentsareshowninfig.1(b).

i) Statethereasonwhysolenoidsarewoundsinoppositedirections

aroundthesoft-ironcorepiecesasshown.

ii) Explainhowthespeechcurrentfrom themicrophoneisconverted

intosoundinthereceiver.

iii) Stateandexplaintheeffectofreplacingthesoftironcorepieces

withsteelcorepieces.

b) A stepdowntransformerhas400turnsintheprimarycoiland20turnsin

thesecondarycoilA50resisterisconnectedtothesecondaryoutput.Ifthe

r.m.s(root-mean-square)valueoftheprimaryvoltageis240;determinethe

peakvalueofthecurrentintheinthesecondarycircuit.

c) aholeofarea2.0cm2atthebottom ofatank2.0m deepisclosedwithacork.

Determinetheforceonthecorkwhenthetankisfilledwithwater.(Density

ofwateris1000kg/m3andaccelerationduetogravityis10m/s2).

Speech
current

Before
speaking

Permanent
magnet

Magneticalloy
diagram

leeds

Softiron
polepieces

(a)
(b
)
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4. Fig3showsthemainfeaturesofacathoderaytube(CRT)ofacathode
rayoscilloscope(CRO)

i) Describehowtheelectronsareproducedinthetube.

ii) Stateandexplainthefunctionofthegrid.

iii) Statewhatwouldbeobservedonthescreenifana.cvoltageisconnected

acrossthey-plates.

iv) Statehowthedeflectionsystem ofatelevisiondiffersfrothatofaCRO.

v) Givethereasonwhyitispossibletohaveawiderscreeninthetelevision

setthanontheC.R.O.

b) Inanexcitedhydrogenatom.Anelectronmovesfrom anenergylevelof

-1.36x10-19J.Determinethewavelengthoftheradiationemitted.(Planks

constanth=6.63x10-34Jsandspeedoflightc=3.0x108ms-1).

5 a) Youareprovidedwith12Va.csource,fourdiodesandresistor.

i) Drawacircuitdiagram forafullwaverectifierandshowthepoints

atwhichtheoutputistaken.

ACsourceshown-symbols;arrangementofdiode(oneforeachpair);

correctpositionofR;correctpositionofoutput.
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ii) Sketchthegraphoftheoutputwhenacapacitorisputinparallel

withtheresistorinthecircuitin(i)above.

b) Acertaintransistorisconnectedincommon-emitter-mode.Thebasecurrent

IBis0.50ma.Determinethevaluesofthe:

(i) EmittercurrentIE.

(ii) Base-collectorcurrentgain

(iii) Currentgain

SECTIONII

6 ai) StateoneoftheNewton’slawofmotion

ii) AbodyrestingonahorizontalsurfaceisgivenaninitialvelocityVsothat

itslidesonthesurfaceforsomedistancebeforecomingtoastop.TableI

showsthedistancesdmovedbythebodyofvariousvaluesof.

Velocity(ms_-1) 0.20 0.40 0.60 0.80 1.20 1.20

Distance,d(m) 0.007 0.027 0.027 0.110 0.170 0.200

Giventhatv2is20dwhereisaconstantforthesurface,plotaappropriate

graphanduseittodetermine.Determinevaluesofontable.

b)Atrainofmass200tonnesstartsfrom restandacceleratesuniformlyat0.5ms-2

determineitsmomentum aftermoving100m.

7 ai) Statethepressurelawofanidealgas.

V

t
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ii) Thepressurep,ofafixedmassofagasatconstanttemperatureT=300K

isvariedcontinuously.ThecorrespondingvaluesofPandthevolumeVof

thegasareshownintable2.

Pressure,p(x

105Pa)

2.00 2.50 3.00 3.50 4.00 4.50

Volume,V(m3) 0.025 020 0.017 0.014 0.012 0.011

GiventhatPV=2RTwhereRisaconstant,plotanappropriategraphanduseitto

determiner.

I/V(M3) 40.0 5 58.8 71.4 83.3 90.0

b) Atinclosedwithanairtightlidcontainsairatapressureof1.0x105+ Pa

andtemperatureof120C.Thetinisheatedinawaterbathuntilthelid

opens.Ifthetemperatureatwhichthelidopensis880C,determinethe

pressureattainedbythegas.(Ignoreexpansionofthetin).

I/Px105 (pa-1) 0.5 0.40 0.33 0.29 0.25 0.22
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K.C.S.E2002
PHYSICSPAPER232/2

QUESTIONS

1. Figure1showsthepathofarrayofyellowlightthroughaglassprism.The

speedofyellowlightintheprismsis1.88x108m/s.

a) Determinetherefractiveindexoftheprism materialforthelight(speed

oflightinvacuum e=3.0x108ms-1)

b) Showonthefigurethecriticalangle,c,anddetermineitsvalue.

c) Giventhatr=21.2o,determinetheangle

d) Onthesamefigure,sketchthepathofthelightafterstrikingtheprism if

theprism wasreplacedbyanotherofsimilarshapebutlowerrefractive

index.(Usedottedlineforyouranswer)

2. Fig.3.Showsthepathofradiationform aradioactivesourceafterentering

amagneticfield.Themagneticfieldisdirectedintothepaperandis

perpendiculartotheplaneofthepaperasshowninthefigure.

Identifytheradiation

b) Belowisanuclearreaction

232A 228 Y

90K 88 X

i) IdentifyradiationK

ii) DeterminethevaluesofXandY.

Magneticfield

Radiation

Source
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(c) Fig3showsadeviceforproducingmetalfoilsofconstantthickness.Anychange

inthicknesscanbedetectedbytheGeigertubeandrecordedbytheGeiger.

Thepressureadjustedbytherolleristhenadjustedtokeepthethickness

constant.

(i) Statethechangeinthemetalfoilthatwillleadtoadecreaseinthe

Geigercounterreading

(ii) Giveareasonforyouranswerinc(i)above

(iii) Statethechangeintherollerpressurethatshouldbemadeasaresultof

thisdecreaseintheGeigercounterreading.

(iv) Giveareasonforyourin(c)(iii)above

(v) Explainwhyasourceemitting (alpha)particlesonlywouldnotbe

suitableforthisdevice.

(vi) Explainwhyaradioactivesourceofahalf-lifeof1600yearsismore

suitableforuseinthedevicethanoneofahalf-lifeof8minutes.

3. Fig.4showsablockofamass30.0kgbeingpulledupaslopebyaforceP

ataconstantspeed.Thefrictionforceontheblockis20.0N.

ai) Onthesamefigurenameandindicatetheotherforcesactingontheblock.

ii) Determinethecomponentoftheweightactingonthetrolleydownthe

slope

iii) DeterminethevalueofP.

b) Onreachingthetopoftheslope,theblockislefttorunfreelydownthe

30.0kg

Mg

Fig.4

P

100
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slope.

i) Whichoneoftheforcespreviouslyactingontheblockwouldthenactin

theopposite?

ii) Determinetheaccelerationoftheblockdowntheslope.

iii) Whatistheeffectofincreasingtheangleofslopeonyouranswer

in(ii)above.

4.a) Fig5.Showsthevariationoftemperature,T(0C),withtime,t(seconds).

Whenfrozenwaterisheatedforsometime.

(i) ExplaintheshapeofthecurveatthepartslabeledABandC.
A B C

(ii) Itisobservedthatwhenthetemperaturestartstorise,thevolumeinitially

decreasesandthenincreases.Statethereasonforthisobservation.

(iii) Inthefig.5sketchandexplainthecurvethatwouldbeobtainediffrozenwater

wasused.(Hint:specificheatcapacityforseawaterislowerwhatoffreshwater.

(b) Determinethequantityofheatenergyrequiredtochange3.0kgoficeat00Cto

waterat50C.Specificlatentheatoffusionoficeis3.36x105J/kg.Specific

heatcapacityofwateris4200J/kgK)

5a) Fig6.1showsthecross-sectionofarippletankfullofwater.Apieceofcork

floats

onthesurfaceofthewaterasshown.Fig6IIshowsthewatersurfaceviewed

from above.AstraightedgevibratorplacedattheendAofrippletankgenerates

water

waves,whichtraveltowardsendBasshown.

T

O

A

B

C

Fig.5

Wedgeshape

Vibrator

B A

I
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(i) Identifythetypeofwavesgeneratedonthewatersurface.

(ii) Itisobservedthatasthewavespassthecork,thereisnonet

movementonthecork.Explainthisobservation

(iii) Astudentestimatesthatsuccessivewavespassthecorkevery0.20

seconds.Ifthespeedofthewavesis0.30ms-1,determinethe

frequencyandwavelengthofthewavesatthatpoint.

iv) Inthespaceprovided,sketchthewavefrontsasviewedfrom apoint

abovetherippletank.

v) Explaintheanswerinpart(iv)above

b) Atuningforkissoundedatthemouthofapipewhoseoneendisclosed

withamoveablepiston.Resonanceisobservedsuccessivelywhenthe

pistonis77cm andthenat129cm.Ifthespeedofsoundinairis340ms-1,

determinethefrequencyofthetuningfork.

6.a) Statethelawthatrelatesthevolumeofagastothetemperatureofagas.

b) Fig7.showsanexperimentset-upthatmaybeusedtoinvestigateoneofthe

laws.Theglasstubehasauniform boreanditisgraduatedinmillimeters

Water

Cork

Fig6

Clam
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i) Describehowtheexperimentwascarriedoutandexplainhowtheresults

obtainedverifythelaw.

ii) Limitationsofthesetupare?

c) Inanexperimenttofindtherelationbetweenpressure,p,andtemperature,,ofa

gasataconstantvolume,valuesoftemperatureweredetermined.Theresults

obtainedareshowninthegraphbelow.

Dryair

Waterbath

Dropofsulphuric
acidThermometer

Figure7

Temp(c)

p
re

s
s

u
re
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(i) From thegraph,determinethepressureatatemperatureof273K.

(ii) Assumingtherelationp/T0+=constantholdsforthisgraphdetermine

thevalueoftheconstantT0

7a) Fig.8showsultravioletlightstrikingapolishedzincplateplacedona

negativelychargedgold–leafelectroscope.

Explainthefollowingobservations

i) Theleafoftheelectroscopefalls.

ii) Whenthesameexperimentwasrepeatedwithapositivelycharged

electroscopetheleafdidnotfall.

Bi) Statetwofactorswhichdeterminethespeedofphotoelectronsemittedbya

metalsurface

ii) Inanexperimentusingaphotocell,u,v.lightofvaryingfrequencybutconstant

intensitywasmadetostrikeametalsurface.Themaximum kineticenergy

(K.Emax)ofphotoelectronsforeachfrequency,wasmeasured.Thegraphshows

howKEmaxvarieswithf.

GiventhatKEmax=hf-,determinethevalueoftheconstantshandform

thegraph.

c) Lightoffrequency5.5x1014Hzismadetostrikeasurfacewhoseworkfunction

is2.5eV.

Showthatphotoelectriceffectwillnottakeplace.(Usethevalueofhfrom (b)

above.
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K.C.S.E2003
PHYSICSPAPER232/2

QUESTIONS

1a. Fig1showsthedisplacementtimegraphofthemotionofaparticle.

Statethenatureofthemotionoftheparticlebetween:

(i) AandB (ii) Bandc (iii)CandD

b) Aballisthrownhorizontallyfrom thetopofaverticaltowerandstrikes

thegroundatpoint50m from thebottom ofthetower.Giventhatthe

heightofthetoweris45m,determinethe:

i) Timetakenbytheballtohittheground.

ii) Theinitialhorizontalvelocityoftheball

iii) Verticalvelocityoftheballjustbeforestrikingtheground.(Take

accelerationduetogravitygas10ms-2) Total13marks

2.a) Acraneliftsaloadof200kgthroughaverticaldistanceof3.0m in6seconds.

Determine:

(i) Workdone

(ii) Powerdevelopmentbythecrane.

(iii) Efficiencyofthecranegiventhatitisoperatedbyanelectricmotor

rated12.5kW.

(b)Achildofmass20kgsitsonaswingoflength4m andswingsthrougha

verticalheightof0.9m asshowninfigure2..

Time fig1

Displacement

A
B

C
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Determine:

(i) Speedofthechildwhenpassingthroughthelowestpoint.

(ii) Forceexertedonthechildbytheseatofswingwhenpassing

throughthelowestpoint. (14mks)

3a) Statewhatismeantbytheterm ‘specificlatentheatofvaporization’

b) Inanexperimenttodeterminethespecificlatentheatofvaporizationof

water,steam at1000Cwaspassedintowatercontainedinawell-laggedcopper

calorimeter.Thefollowingmeasurementsweremade;

(i) Determinethe:

I Massofcondensedsteam

II Heatgainedbywater

Heatgainedbycalorimeter

(ii) GiventhatListhespecificlatentheatofvaporizationofsteam,

I writeanexpressionfortheheatgivenoutsteam.

II DeterminethevalueofL.

4a) Figure3showsatransversewavetravelingalongx-axis.

(i) Determinethe:

I Wavelengthofthewave

II Amplitudeofthewave.

(ii) Ifthetimetakenbythewavetomovefrom 0toAis0.09seconds,

determinethe:

I Frequencyofthewave.

II Speedofthewave
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b) Figure4showsaGeigermuller(GM)tube

(i) Givethereasonwhythemicawindowismadethin.

(ii) Explainhowtheradiationenteringthetubethroughthewindowis

detectedbythetube.

(iii) Whatisthepurposeofthehalogenvapour

5 a) Stateswhatismeantbyelectromotiveforce(em.f)ofbattery.

b) Thegraphinfigure5showstheterminalvoltage,V,ofacertainbattery

varieswiththecurrent,I,beingdrawnfrom thebattery.

Cathode(metal
cylinder)

High
potentialMica

window

Figure4

Anode

Argongasatlow
pressurehalogenvapour
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(i) Writeanexpressionrelatingthee.m.f.E,terminalvoltage,V,current,I

andtheinternalresistance,r,ofthebatteryforthecircuitdrawnin

(i)above.

(iii) From thegraphdeterminethe; Iinternalresistance,r,ofthebattery.

(C) Agalvanometerofresistance10givesafull-scaledeflectionwhena

currentof0.03Aflowsthroughit.Determinetheresistanceoftheresistor,

whichwouldberequiredtoconvertthegalvanometertoanammeter

readingupto3.0a.

SECTIONII

6 a) Figure6showsasimplesetupforpressurelawapparatus.

CurrentI(A)FIGURE5

T
e

rm
in

a
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o
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a
g

e
(V

)
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Describehowtheapparatusmaybeusedtoverifypressurelaw.Initial

readingofpressureandtemperaturesarerecorded.

b) Thegraphinfig7showstherelationshipbetweenthepressureand

temperatureforafixedmassofanidealgasataconstantvolume.

Dryair

Figure6 Heat

Water

Thermomete
r

Glasstube

Boudergauge
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Fig.7

(i) Giventhattherelationshipbetweenpressure,p,andtemperature,T

n

Kelvinisoftheform P=kT+CwherekandCareconstants,

determinefrom thegraph,valuesofkandc.

(ii) Whywoulditbeimpossibleforpressureofthegastoreducedto

zeroinpractice?

(c) Agasisputintoacontaineroffixedvolumeatapressureof2.1x105Nm-2

andtemperature270C.thegasisthenheatedtemperatureof3270C.

Determinethenewpressure.

7. a) Fig.8.showsanexperimentalsetupconsistingofamountedlens.L,a
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screen,s,ameterruleandacandle.

(i) Describehowtheset-upmaybeusedtodeterminethefocallength,f,

ofthelens.

(ii) Statethereasonwhytheset-upwouldnotworkifthelenswerereplaced

withadiverginglens.

(b) Thegraphinfigure9.showstherelationshipbetween1/rand1/vfor

converginglenswhereuandvaretheobjectandimagedistances

respectively.

Forthegraph,determinethefocallength,foflens.

(c) Anobjectplaced15cm from aconvexlensismagnifiedtwotimes.

Determinethefocallengthofthelens.

candle

Meterrule

Figure8

1/vx10-3(cm-1)

1
/0

x
1

0
-(

-1
)
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K.C.S.E2004
PHYSICSPAPER232/2

QUESTIONS

SECTION1(65MKS)

1. a) Atesttubeofuniform cross-sectionloadedsothatitcanfloatuprightin

water.Withtheaidofalabeleddiagram,describehowthetesttubemay

becalibratedtomeasurethedensityofliquid.

b) Inanexperimenttodeterminethedensityofaliquid,auniform metal

cylinderofcross-sectionarea6.2cm washangfrom aspringbalance

andloweredgraduallyintotheliquid.Theupthrustwasdetermined

forvarioussubmergedlengths.Theresultsobtainedareshownon

thegraphinFig1.

Usinggraph,determine;

(i) Thevalueoftheupthrustwhenthecylinderisfullysubmerged

(ii) TheDensityoftheliquid
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2. a) Inanexperimenttodeterminethepowerofanelectricheater,meltingice

wasplaceinacontainerwithanoutletandtheheaterplacedintheice

asshowninFig.2.Themeltedicewascollected.

i) Otherthanthecurrentandvoltage,statethemeasurementthatwould

betakentodeterminethequantityofheatabsorbedbythemeltedice

inunittime.

(ii) IfthelatentheatoffusionoficeisL,showhowmeasurementin(i)

abovewouldbeusedindeterminingthepowerP.oftheheater.

(iii) Itisfoundthatthepowerdeterminedinthisexperimentislowerthanthe

manufacturer’svalueindicatedontheheater.

b) Fig3showspartofanexperimentalsetupforestimatingthediameter

ofanoilmolecule.

i) Describehowtheoilpatchisformed

Topower
supply

Iceat
00c

Waterfrom fig.2
meltedice

Water

Tray

Oilpatch

Wooden
planks

Lycopodium powderFigure3
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ii) Inanexperimentthediametera,ofthepatchwasmeasuredtobe

200mm foranoildropofradius0.25mm.Determinethediameter

ofthemoleculeoftheoil.

3. Figure4showsthecross-sectionofadiffusioncloudchamberusedtodetect

radiationfrom radioactivesources.

a) i) Stateonefunctionofeachofthefollowing:

Alcohol

solidCo2

iii) Whenradiationfrom thesourceentersthechamber,some

whitetracesareobserved.Explainhowthesetracesare

formedandstatehowtheradiationisidentified.

iii) Aleafelectroscopecanalsobeusedasadetectorofradiation.

Statetwoadvantagesofthediffusioncloudchamberoverthe

leafelectroscopeasadetector.

b) i) Twosamplesofthesameradioactivematerialhaveinitial

massesM and2M respectively.Ontheaxesprovided,sketch

thegraphofactivityversustimeforeachsample.Labelthe

graphforeachsample.

Time(t)
(s)

Activity
(A)2m

Transparent

Lightsource

Baseofchamnber

Feltsoakedin
alcohol

Source

Form

SolidCo2

Figure4
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ii) Aradioactivesampleofhalf-life130daysinitiallyhas1.0x102c

radioactiveatoms.Determinethenumberofradioactiveatoms

thathavedecayedafter390days.

4.a) Fig5showsthedisplacementtimegraphofawavetravelingat200cm/s

Determineforthewavethe

i) Amplitude

ii) Period

iii) Frequency

iv) Wavelength

b) i) Inthespaceprovidedbelow,sketchalabeleddiagram toshow

howpinholecameraformsanimageofaverticalobjectplaced

infrontofthepinhole.

ii) abuildingstanding200m from apinholecameraproducesonthe

screenofthecameraanimage2.5cm high5.0cm behindthepinhole.

Determinetheactualheightofthebuilding.

D
is

p
la

c
e

m
e

n
t

0
2

0
2
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5. a) Fig6showsasimplegenerator.Thecoilsarerotatedintheanticlockwise

directionasshown.

i) Indicateusinganarrowonthefigure,thedirectionoftheinducedcurrent

asthecoilpassesthepositionshown.

ii Statetwowaysofincreasingthemagnitudeoftheinducedcurrentinthis

typeofgenerator.

iii) Ontheaxesprovided,sketchthegraphoftheinducede.m.fwithtime.

iv) ThesectionmarkedXYiscutoffandadiodeinserted.Ontheaxes

provided,sketchthegraphofp.dacrosstheresistorR,againsttime.

Axisofrotation

coil

Pd(v)

Time
(t)
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b) Fig7showspendulum Aandpendulum Bfreelysuspendedbetweenthe

polesofidenticalmagnets.Pendulum aismadeofthickcopperplate

whileBismadeacopperplatewithslots

Whenthetwoaresettoswing,itisobservedthatAslowsdownfaster

thenBExplainthisobservation.

c) Analternatingcurrentsourcehasaroot-mean-squarepotentialdifference

of12,V,Determinethepeakvalueofthispotentialdifference.

SECTIONII(15MKS)

AnswerONEquestionfrom thissectiononthespacesprovided

6. a) Youareprovidedwithtwoidenticaltuningforksandsomeplasticine.

Describehowyouwoulddemonstratebeatsinsound.

b) Fig8showsasetupthatwasusedinanexperimenttodeterminethe

speedofsoundair

Position1

Position2

Reservoir
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Turningforksofdifferentfrequenciesweresoundednearthemouthof

theopentubeandbyloweringthereservoir,thelisttworesonantlengths

L1L2wereensuredforeachfrequency.

Table1showstheresultsobtained.

Frequency,f(HZ) 256 288 341 427 480 512

L1(cm) 30,8 27.2 22.8 17.9 15.8 14.7

L2(cm) 95.5 84.5 71.2 56.6 50.2 46.9
1/f(HZ-1)

L2–l1(m)

(i) Completethetable.Onthegridprovided,plotthegraphofl2–l1 (y-axis)

against1/f

(ii) From thegraphdeterminethespeedVofsoundinairgiventhat

12-11=v/2r.ThereforeV=2f(12–11)

(iii) Explainhowresonanceisattainedinthissetup.

7. a) i) Whatisphotoelectriceffect?

ii) Youareprovidedwiththefollowing:

aphotocell,asourceuvlight,arheostat,asourceofe.m.f,amilliammeter,

avoltmeterandconnectingwires.Drawacircuitdiagram toshowhow

photoelectriceffectmaybedemonstratedinthelaboratory.

b) Inaphotoelectriceffectexperiment,acertainsurfacewasilluminatedwith

radiationofdifferentfrequenciesandthestoppingpotentialdeterminedfor

eachfrequency.

Table2showstheresultsobtained.

Table2.

Frequency,f(x1014HZ) 7.95 7.41 6.88 6.10 5.49

StoppingPotential,Vs(V) 1.35 1.15 0.93 0.62 0.36

Fig8

Flexible
tube
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(i) Plotthegraphofthegraphofstoppingpotential(y-axis)againstfrequency.

(ii) DeterminePlanksConstant,h,andtheworkfunction,,ofthesurface

giventhateVs=hf-hfo

wheree=1.6x10-19coulombandhf=

foisthelowestfrequencythatcancausephotoelectriceffect.

c) Asurfacewhoseworkfunction=6.4x10-19joulesisilluminatedwith

lightoffrequency3.0x1015HZ

Findthemaximum Kineticenergyoftheemittedphotoelectrons(Use

theValueofHobtainedinb(ii)
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K.C.S.E2005
PHYSICSPAPER232/2

QUESTIONS

1. a) Describewithaidofalabeleddiagram anexperimenttodeterminethe

focallengthofthelenswhenprovidedwiththefollowing;anilluminated

object,convexlens,alens,alensholder,aplanemirrorandametrerule.

(5mks)

b) Asmallverticalobjectisplaced28cm infrontofaconvexlensoffocal

length12cm.Onthegridprovided,drawaraydiagram tolocatethe

image.Thelenspositionisshown.

(Useascale;1cm repre4cm)

(5mks)

Determinetheimagedistance.

c) Fig1showsahumaneyewithacertaindefect

(i) Namethedefect

(ii) Onthesamediagram,sketchtheappropriatelenstocorrectthe

defectandsketchraystoshowtheeffectofthelens.

(2mks)

2. a)Fig2.ShowsawheelandaxlebeingusedtoraisealoadW byapplying

aneffortFTheradiusofthelargewheelisRandofthesmallwheelrasshown.

Normalnear
point

Figure1

Eye
lens
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(i) Showsthatthevelocityratio(V.R)ofthismachineisgivenbyR/r

(3mks)

(ii) Giventhatr=5cm,r=8cm,determineeffortrequiredtoraiseaload

of20Niftheefficiencyofthemachineis80% (4mks)

(iii) Itisobservedthattheefficiencyofthemachineincreaseswhenit

isusedtoliftlargeloads.Giveareasonforthis.

(1mk)

3 Whentheswitchiscloseddeterminethe:

(i) Ammeterreading

(ii) Chargeoneachconductor (3mks)

4. Explainhowdopingproducersann-typesemi-conductorforapure

semi-conductormaterial. (3mks)

b)Fig5.ShowsthecircuitofarectifierusingfourdiodesD1,D2,D3andd4.

(i) Explainhowarectifiedoutputisproducedfrom theset–upwhen

ana.cinputisconnectedacrossAB

(4mks)

(ii) Ontheaxisprovidedsketchthegraphofoutputvoltageagainsttime

forrectifier (1mk)

(iii) AcapacitorisnowconnectedacrossXY.Explaintheeffectofthe

Figure5
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capacityontheoutput.

(2mks)

(c)Atransistorinacommon–emitteramplifierhaslife=120.Asignalin

theinputcausesthebasecorrespondingchangeintheoutputvoltageif

theloadresistanceis100n. (4mks)

5. (a) StateHooke’slaw (1mk)

(b) Oneofapieceofarubberwasfixedtoarigidsupportandtheother

endpulledwithaforceofvaryingmagnitude.Thegraphinfig6

showstherelationshipbetweentheforce(N)andtheextension(cm)

Usingthegraph,determine

(i) Thestretchingforceattheelasticlimit

(ii) Thetensilestressintherubberatanextensionof5cm ifthe

cross-sectionoftherubberis0.25cm2

(iii) Thetensileintherubberatanextensionof5cm iftheoriginal

lengthwas2m (3mks)

(c)InFig7.girdersAB,BC,CD,ED,EBandBDwerejoinedtomakethe

rigidstructureshown.TheloadW hangsfrom thestructureasshown.

Extension(cm)

F
o

rc
e

(N
)

5

4

3

2

1

0

0 10 20

DF
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Whichofthegirderscanbereplacedwithstringswithoutaffecting

thestructure?

(2mks)

SECTIONII(15MKS)

AnswerONEquestionfrom thissection

6. (a)Definetheterm angularvelocity

(1mk)

(b)Abodymovingwithuniform angularvelocityisfoundtohavecovered

anangulardistanceof170radiansintseconds.Thirteensecondslaterit

isfoundtohavecoveredatotalangulardistanceof300radians.Determinet.

(3mks)

(c)Fig8showsabodyofmassm attachedtothecentreofarotatingtable

withastringwhosetensioncanbemeasured.(Thedeviceformeasuring

thetensionisnotshowninthefigure)

Thetension,Tonthestringwasmeasuredforvariousvaluesofangular

velocity,w.Thedistancerofthebodyfrom thecentrewasmaintained

at30cm.Table1showstheresultsobtained.

FIGURE7

A

B

W

C

FIGURE8

STRING
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Table1

W2 4.0 9.0 16.0 25.0 36.0

Angularvelocityw(radi-1) 2.0 3.0 4.0 5.0 6.0

TensionT(N) 0.04 0.34 0.76 1.30 1.96

(i) PlotthegraphofT(y-axisagainstw2) (5mks)

(ii) From thegraph,determinethemass,m ofthebodygiventhat

T=mw2–C

WhereCisaconstant

(4mks)

(iii) DeterminetheconstantCandsuggestwhatitrepresentsinthesetup.

(2mks)

7. (a) Whatismeantbyradioactivity (1mk)

(b) Withanaidofalabeleddiagram explaintheworkingofGeiger

Mullertubeasadetector ofradiation (5mks)

(c) Inanexperimenttodeterminethehalfofacertainradioactivity

substance,theactivityindisintegrationsperminutewas

measuredforsometime.Table1showstheresultsobtained

TimeinMinutes 0 10 20 30 40 50 60 70 80

Activity

indisintergrations

152 115 87 66 50 38 20 12 6

Onthegridplotasuitablegraphandsueittodeterminethehalflifet½of

thesubstance

(7mks)

(d) Attimet=40minutes,theactivityofasampleofacertainradioactive

isotopewithahalflife12minutesiffoundtobe480disintegration

perminute.

Determinethetimewhichactivitywas3840disintegrationsperminute

(2mks)
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K.C.S.E2006
PHYSICSPAPER232/2

QUESTIONS

SECTIONA(25marks)

AnswerALLthequestionsinthissectioninthespacesprovided

1.Figure1showstwobarmagnetsplacedwiththesouthpolesclosetogether

Infigure1sketchthemagneticfieldpatternbetweenthetwosouthpoles

(1mk)

2.Inacertainpinholecamera,thescreenis10cm from thepinhole.Whenthecamera

isplaced6m awayfrom atree,asharpimageofthetree16cm highisformed

onthescreen.Determinetheheightofthetree.

3.Ametallicbodyshapedasshowninfigure2ispositivelychargedandinsulted

from thegroundasshowninthefigure.

Onthefigureshowthechargedistribution

(1mk)

4. Stateareasonwhythecapsofthecellsofalead-acidbatteryareopened

whenchargingthebattery. (1mk)

5.Alongcoilisattachedtoavibratingbladeasshowninfigure3

Negatively
chargedrod

Conductor

Insulator

Figure8
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Statethetypeofmechanicalwavegeneratedbytheset-upandmk

alongsidethecoil,thelengthcorrespondingtothewavelength,

ofthewave. (2mks)

6.Figure4showsasolenoidcarryinganelectriccurrent.

Sketchthemagneticfieldpatterninsideandattheendsofthesolenoid

(1mk)

7.Figure5showswavefrontsapproachingaconcavesurface

Completethediagram toshowthewavefrontsformedafterstriking

thesurface.Showhowthefocalpointofthesurfaceislocated

(2mks)

8.Ssoldierstandingsomedistancefrom awall,blowsawhistleandhearsitsecho

1secondslater.Howfaristhewallfrom thesoldier?(speedofsoundinair

is330ms-1) (3mks)

9.StateoneconditionunderwhichOhm’slawisobeyedinametalconductor

(1mk)

Figure3Vibrating
blade

Figure5

Figure4
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Usetheinformationgivenbelowtoanswerquestions10and11

TheKineticenergy(K.E)ofanelectron,ejectedfrom thesurfaceofametal

illuminatedbyradiationoffrequencyfisgivenby

K.E=hf–Ø

WherehisPlanck’sconstantandØistheworkfunctionofthesurface

10.Whatismeantbytheterm workfunction? (1mk)

11.Ifthefrequencyoftheilluminatingradiationisjustequaltothethreshold

frequencyofthesurfaceexplainwhynophotoelectriceffectisobserved

(2mks)

Figure6showsatubeforinvestingthepropertiesofabeam ofelectrons.

Usetheinformationinthefiguretoanswerquestions12and13

12.Whatpropertyofthebeam ofelectronsshowthattheelectronsaretravelingata

veryhighspeed?

13.Thebeam ofelectronsissubjectedtoastrongmagneticfieldwhichisperpendicular

tothepathandintothepaper.Sketchonthesamefigure,thenewpathofelectrons.

(1mk)

14.StatewithareasontheeffectontheX-raysproducedinanX-raytube,when

thep.dacrossthetubeisincreased (2mks)

15.Anuclearreactionisrepresentedbythefollowingequation

a 234

X→ Y+Alphaparticle

92 b

Beam of
electrons

Phosphorescent
paint

Brightspot
Anode

FineholeHotcathode

Figure6
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Determinethevaluesofaandb (2mks)

16.Intheaxesprovidedsketchthecurrent–voltagecharacteristicsfor

reverse–biasedp-njunction (1mk)

SECTIONB(55MKS)

Answerallquestionsinthissectioninthespacesprovided

17.Figure7showsacircuitwhereabatteryofemf4.5V,switchesAandB,two

capacitorsC1=0.3μFandC2=0.5μFandavoltmeterareconnected

(a)DeterminethechargeonC1whenswitchAisclosedandswitch

B isopen (3mks)

I

V

C2=0.5μF
FIGURE7

C2=0.5μF

E=4.5V
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(b)WhatistheeffectivecapacitanceCtwhenbothswitchesAandB

areclosed?

(c)Statewhatisobservedonthevoltmeterwhen

(i) switchAisclosedandswitchBisopen (1mk)

(ii) SwitchAisclosedandopened,andthenBisclosed

(1mk)

(iii) Explaintheobservationmadeinc(ii)above (2mks)

18.Figure8showsanobjectplacedinfrontofaconcavemirroroffocallength

10cm.Cisthecentreofcurvature.

(i) Onthesamefiguredrawaraydiagram showingthelocation

oftheimage (4mks)

Usetheraydiagram drawnin(i)abovetodeterminethe

(ii) Imagedistance (2mks)

(iii) Magnification

(2mks)

(b)Averticalobjectisplaced20cm infrontofaconvexlensoffocal

length5cm

(i)Determine

I.Theimagedistance (3mks)

II.Themagnification (2mks)

(ii)Statetwocharacteristicsoftheimage

(2mks)
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19.(a)Definetherefractiveindexofasubstance

(1mk)

(b)Inanexperimenttodeterminetherefractiveindexofaliquid,the

liquidwaspouredintoameasuringcylinder.Apinwasplacedatthe

bottom ofthecylinderandanotherpinwasusedtolocatetheapparent

positionofthefirstpin.Therealdepthandapparentdepthweremeasured.

Theexperimentwasrepeatedwithothervaluesofrealdepth.Thetable

belowshowstheresultsobtained.

Realdepth(cm) 5 10 15 20 25

Apparentdepth

(cm)

3.3 6.7 10 13.3 16.7

(i)Plotthegraphofrealdepthagainstapparentdepth

(5mks)

(ii)From thegraphdeterminetherefractiveindexoftheliquid

(4mks)

(c)Figure9showsarayoflightincidentonaglass–airinterface

Giventhattherefractiveindexoftheglassis1.6.Determineangleθ

(3mks)

20.Figure10showsasimpleelectricgenerator

Figure9

Glass

Air

RotationCoil

N
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(a)(i)NamethepartslabeledPandQ (2mks)

(ii)Thee.m.fgeneratedasthecoilrotatesisrepresentedinthegraph

infigure

Givereasonsforthechangesinemfasthecoilrotatesfrom 00to900

and9001800

(b) Theprimarycoilofatransformerhas1200turnsandthesecondary

coilhas60turns.Thetransformerisconnectedtoa240V.a.csource.

Determine

(i)Theoutputvoltage

(2mks)

(ii)Theoutputcurrentwhentheprimarycoilhasacurrentof0.5A.(Assume

therearenoenergylosses. (3mks)

21.(a)Figure12showsasectionofahousewiringsystem

Alternatinge.m.f

Figure10

Figure11

e.m.f

Angle(0)

Cooker

SocketP

P
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(i)Name:

ThecircuitlabeledP (1mk)

TheterminalslabeledXandY

X…………………………………Y…………………………… (2mks)

IIGiveareasonwhyRisconnectedtoYbutnottoX (1mk)

(ii)Whyistheearthingnecessaryinsuchacircuit?

(1mk)

(b) Determinethecostofusinganelectricironrated1500W,foratotalof30

hours

giventhatthecostofelectricityperkWhisKshs8.

(2mk)

Earth

Distribution
Figure12
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K.C.S.E2007
PHYSICSPAPER232/2

QUESTIONS

SECTIONA(25MKS)

Answerallthequestionsinthissectioninthespacesprovided

1. Figure1representsapinholecamera

Sketchraystoshowtheformationofanenlargedimageinthecamera.

Labelboththeobjectandtheimage

(2mks)

2. Stateoneadvantageofanalkalinecelloveralead–acidcell

(1mk)

3. Figure2showsahorse–shoemagnetwhosepolesarelabeledand

twoothermagnetsnearit.

Ironareattractedtothelowerendsofthen\magnetsasshown.

IdentifythepolesmarkedXandY (1mk)

X…………………………………….Y………………………………………

Pinhole
camera

Figure1

Nail

Horse–
shoe

Nail

Nail
s

Figure2
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4. Figure3showsanobject,Oinfrontofaconcavemirroranditsimage,I

formedafterreflection.

(a) Onthesamediagram drawappropriateray(s)tolocatetheprincipalfocus,

F,ofthemirror. (2mks)

(b) Determinethefocallengthofthemirror(scale1:5)

(1mk)

5. Figure4.showsthedisplacement–timegraphforacertainwave

Determinethefrequencyofthewave

(3mks)

6. Figure5(a)and(b),showwavefrontsincidentonbarriersblocking

partofthepath.

Figure3

Figure4

Displaceme
nt
(cm)

7.0x10-3S3.5x10-

3S
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Onthesamefiguressketchthewavefrontstoshowthebehaviorofthewaves

astheypasseachbarrierandafterpassingthebarrier.

(1mk)

7. Figure6showsarayoflightincidentonthefaceofawaterprism

Sketchthepathoftherayasitpassesthoughtheprism

Criticalangleforwateris490

(1mk)

8. Inthecircuitdiagram showninfigure7,theammeterhasnegligibleresistance

WhentheswitchS,isclosed,theammeterreads0.13A.

Barrier Barrier

Air

Water

Figure6

Figure7

10Q

1.5V

S

A

Figure5

Barrier Barrier
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Determinetheinternalresistanceofthecell

(3mks)

9. AheaterofresistanceR1isratedPwatts,Vvoltswhileanotherof

resistanceR2israted2Pwatts,V/2volts.DetermineR1/R2

(3mks)

10. Statewhatismeantbytheterm accommodationasappliedtothehumaneye.

(1mk)

11. Thegraphinfigure8showsthevariationofphotoelectriccurrentwithapplied

voltagewhenasurfacewasilluminatedwithlightofacertainfrequency.Use

theinformationinthefiguretoanswerquestions11and12.

Onthesameaxes,sketchthegraphwhenlightofhigherintensitybutsame

frequencyisusedtoilluminatethesurface.

(1mk)

12. Explainyouranswerin11above (1mk)

13. Thefollowingispartofradioactivedecayseries

234 a 230

Bi ß X Y

83 84 b

Determinethevaluesofaandb (2mks)

a=…………………………………….b=…………………………………

14. Youareprovidedwithadiode,aresistorR,ana.csourceoflowvoltage

andconnectingwires.

Inthespaceprovided,sketchthecircuitdiagram forahalf–waverectifier

Photoelectri
ccurrentI

V(v)
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andindicatetheterminalswheretheoutputvoltageV0maybeconnected.

(2mks)

SECTIONB(55MKS)

AnswersALLthequestionsinthissectioninthespacesprovided.

15. (a) StateOhm’sLaw (1mk)

(b) Thegraphinfigure9showsthecurrent–voltagecharacteristicsofa

certaindevice,X

(i) StatewithareasonwhetherthedeviceobeysOhm’slaw

(2mks)

(ii) Determinetheresistanceofthedevice,X,whenthecurrentthrough

itis60mA.

(iii) Whenthedevice,Xisconnectedinthecircuitbelow,thevoltage

acrossitis0.70V.

+6.0V
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CalculatethevalueoftheresistanceR. (3mks)

R

X

OV
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(c) Thecellinfigure10hasane.m.fof2.1Vandnegligibleinternalresistance.

Determinethe

(i)Totalresistanceinthecircuit (2mks)

(ii)Currentinthecircuit (1mk)

(iii)Readingofthevoltmeter

(2mks)

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

(i) Sketchinfigure11(a)araydiagram toshowshortsightedness

(1mk)

(ii) Sketchinfigure11(b)araydiagram toshowhowalenscanbe

usedtocorrecttheshortsightedness

(2mks)

Figure11
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(b)Figure12showsthefeaturesofasimplecamera

(i)NamethepartslabeledAandB (2mks)

A ………………………………………..

B ……………………………………….

(ii)Astillobjectisplacedatacertaindistancefrom thecamera.Explainthe

adjustmentsnecessaryforaclearimageoftheobjecttobeformed.

(iii)StatethefunctionsoftheshutterandthepartslabeledAandB

(3mks)

Shutter………………………………………………………………….

A…………………………………………………………………………

B………………………………………………………………………..

(c) Alensformsaclearimageonascreenwhenthedistancebetweenthescreen

andtheobjectis80cm.Iftheimageis3timestheheightoftheobject,determine.

(i)Thedistanceoftheimagefrom thelens

(3mks)

(ii)Thefocallengthofthelens (2mks)

17. (a) StateLenz’sLawofelectromagneticinduction (1mk)

Spool

Lens

Focusing
ring

A

B

Shutter

Figure12
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(b) Figure13showsasimplemicrophoneinwhichsoundwavesfrom the

persontalkingcausethecardboarddiaphragm tovibrate

(i) Explainhowavaryingcurrentisinducedinthecoilwhenthe

diaphragm vibrates (3mks)

(ii) Statetwowaysinwhichtheinducedcurrentin(i)abovecanbe

increased

(c) Atransformerwith1200turnsintheprimarycircuitand120turnsinthe

secondarycircuithasitsprimarycircuitconnectedtoa400Va.csource.

Itisfoundthatwhenaheaterisconnectedtothesecondarycircuit,it

producesheatattherateof600w.Assuming100%efficiency,determine

the:

(i)Voltageinthesecondarycircuit (2mks)

(ii)Currentintheprimarycircuit

(2mks)

(iii)Thecurrentinthesecondarycircuit

(1mk)

18. (a)Figure14showsthefeaturesofacathoderaytube

To
amplifier

Cardboard
diaphram

Sound
waves

Magnet

Coil

Cathode
Florescent
screen

x-plates



82
Formarkingschemes,contact/sms-0746711892

(i) NamethepartslabeledAandB (2mks)

A…………………………………. B…………………………….

(ii) Explainhowtheelectronsareproducedinthetube

(2mks)

(iii) Statetwofunctionsoftheanodes

(2mks)

(iv) Atwhatpartofthecathoderaytubewouldthetimebeconnected?

(v) Whyisavacuum createdinthetube? (1mk)

(b)Thegraphinfigure15wasobtainedonacathoderayoscilloscope(CRO)

screenwhentheoutputofana.cgeneratorwasconnectedtotheinputof

theCRO.Thetime-basecalibrationoftheCROwassetat20milliseconds

percentimeterandthey-gainat5voltscentimeter.

(i) Determinethepickvoltageofthegenerator

(2mks)

y-plates
Vacuum

Anode
Beam
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(ii) Determinethefrequencyofthevoltage (3mks)

Onthesamegrid,redrawthegraphforthesamevoltagewhenthetime

basecalibrationissetat40millisecondspercentimeterandy-gainat

10voltspercentimeter.(Showatleastonecompletecycle)

(2mks)
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K.C.S.E2008
PHYSICSPAPER232/2

QUESTIONS

SECTIONA(25MARKS)

Answerallthequestionsinthissectioninthespacesprovided.

1. Figure1showsthreepointsourcesoflightwithanopaqueobjectplaced

betweenthem andthescreen.

ExplainthenatureoftheshadowformedalongBandC.

(2mks)

2. AleafelectroscopeAischargedandplacedonthebench.Anotheruncharged

leafelectroscopeBisplacedonthesamebenchandmovedclosetoAuntil

thecapstouch.StateandexplainwhatisobservedontheleavesofAandB.

(2mks)

3. Youareprovidedwiththefollowing;

Acellandholder,aswitch,arheostat,anammeter,avoltmeterandconnecting

wires.Drawadiagram foracircuitthatcouldbeusedtoinvestigatethevariation

ofthepotentialdifferenceacrossthecellwiththecurrentdrawnfrom thecell.

(1mk)

4. Anun-magnetizedsteelrodisclampedfacingNorth-Southdirectionandthen

hammeredrepeatedlyforsometime.Whentested,itisfoundtobemagnetized.

Explainthisobservation. (2mks)

5. Thediagram infigure2showsanobjectOplacedinfrontofaconverginglens.

FandFaretheprincipalfociforthelens.

Lens

F F

Opaque
object

Light
source

Figure1

Screen
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Theobjectisnowmovedalongtheprincipalaxisuntilavirtualimageis

produced.Onthesamediagram:

(i) DrawtheobjectOinthenewpositionalongtheprincipalaxis;

(ii) Sketchraystoshowformationofthevirtualimage

(1mk)

6. Figure3showsaflatspringmadeofironclampedhorizontallyonthebench

overasolenoid.

Whentheswitchisclosed,thespringvibrates.Explainthisobservation.

(3mks)

7. Figure4showsahack-sawbladeclampedhorizontallyonabenchandthe

freeendismadetovibrateabouttherestposition.

Themovement o a 0 b 0 a 0 btakes

0.7seconds.

Determinethefrequencyofvibrationoftheblade.

(2mks)

Figure2

G-clamp

Figure3

Solenoidwith
ironcore

Flatiron
spring

Ironnail

Bench

Figure4

Hacksaw

A
o
b
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8. Figure5showswavefrontsapproachingtheboundarybetweentwomedia.

Thespeedofthewavesinmedium (2)ishigherthanthatinmedium (1).On

thesamediagram completethefiguretoshowthewavefrontsaftercrossing

theboundary.

(2mks)

9. Figure6showsacircuitinwhichabatteryofnegligibleinternalresistance,

tworesistors,acapacitor,avoltmeterandaswitchareconnected.

Givingareasonforyouranswerineachcase,statethereadingofthe

voltammeter,V,whentheswitchis

(2mks)

(i) Open

V=…………………………………………………………………..

Reason……………………………………………………………..

Figure5

Boundary

Figure6
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(ii) Closed

V=……………………………………………………………….

Reason………………………………………………………….

10. Aheatingcoilisrated100W,240V.Atwhatratewoulditdissipateenergy

ifitisconnectedtoa220Vsupply?

(3mks)

11. Figure7showshowraysfrom adistantandanearobjectarefocusedinside

ahumaneyewithacertaindefect.

Namethedefectandstatethecauseofthisdefect.

(1mk)

Defect…………………………………………………………………………..

Causeofdefect…………………………………………………………………

12. Anarrowbeam ofelectronsinacathoderayoscilloscope(CRO)strikethe

screenproducingaspot.Statewhatisobservedonthescreenifalow

frequencya.csourceisconnectedacrossthey-inputoftheCRO

(1mk)

13. TheacceleratingpotentialofacertainX-raytubeisincreased.Statethe

changeobservedontheX-raysproduced.

(1mk)

14. Aradioactiveisotopeofcopperdecaystoform anisotopeofZincasshown

below

69 69

Cu Zn+radiation
29 30 (2mks)

Nametheradiationemittedandgiveareasonforyouranswer

Radiation…………………………………………………………………………
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Reason……………………………………………………………………………

SECTIONB(55MKS)

AnswerALLthequestionsinthissectioninthespacesprovided.

15. a) Stateonefactorthataffectsthespeedofsoundinasolid.

(1mk)

b) Anobserverstandshalf-waybetweentwoverticalcliffsthatareLmetres

apart.Hemovesdirectlytowardsonecliffandafteradistancex=10cm

from

thecentre,hestrikesagongandmeasuresthetimeinterval,t,betweenthe

echoesheardfrom thetwocliffs.Hemovesafurther10m andagain

strikes

thegongandmeasurethetimeintervalbetweentheechoes.Theprocess

isrepeatedseveraltimes.ThegraphinFigure8showstherelation

between

thetimeinterval,tandthedistance,xfrom thecentre.
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(i)From thegraph,determinethevalueofxforwhichthetimeinterval

was0.55. (1mk)

(ii)Giventhatt=4/vxwherevisthespeedofsoundinair,determinethe

valueofvfrom thegraph.

(3mks)

(iii)Ifthemaximum timemeasuredbytheobserverwast=4.7s,determine

thedistanceLbetweenthecliffs.

(3mks)

(c) Asearchboatusesasignaloffrequency6.0x104Hztodetectasunken

shipdirectlybelow.Tworeflectedsignalsarereceived;oneafter0.1

secondsfrom sunkenboatandtheotherafter0.14secondsfrom the

seabed.Iftheseabedis98m belowtheboat,determine:-

(i) Thespeedofthesignalinwater. (3mks)

Youmayusethevalueofvfrom (ii)above.

(ii) Thedepthofthesunkenshipbelowtheboat

(2mks)

16. (a) Statetwoconditionsnecessaryfortotalinternalreflectiontooccur

(2mks)

Distancex(m)

T
e

m
p

e
ra

tu
re



90
Formarkingschemes,contact/sms-0746711892

(b) Figure9showsarayoflightincidentontheboundarybetweentwo

media1andatanangleθ

Showthattherefractiveindexforarayoflighttravelingfrom medium 1

tomedium 2isgivenby:

M2= 1

Sinθ (2mks)

(c) Figure10showsarayoflightincidentononefaceofablockofice

ofrefractiveindex1.31andtotallyreflectedattheadjacentface

Determine

(i) AngleΦ (2mks)

(ii) Anglex (1mk)

(iii) Angleθ,thegreatestangleforwhichthetotalinternalreflection

ispossible (2mks)

17. (a) Threeresistorsofresistance2.0,4.0and6.0areconnectedtogether

inacircuit.
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Drawacircuitdiagram toshowthearrangementoftheresistorwhich

Gives

(i) Effectiveresistanceof3.0

(1mk)

(ii) Minimum resistance

(1mk)

(b) Infigure11thevoltmeterreads2.1Vwhentheswitchisopen.When

theswitchisclosed,thevoltmeterreads1.8Vandtheammeterreads

0.1A.

Determine:

(i) Thee.m.fofthecell (1mk)

(ii) Theinternalresistanceofthecell (3mks)

(iii) Theresistanceofthelamp (2mks)

18. (a) Figure12showstwocircuitsclosetoeachother

Whentheswitchisclosed,thegalvanometershowsareadingandthen

returnstozero.Whentheswitchisthenopened,thegalvanometer

showsareadingintheoppositedirectionandthenreturnstozero.

Explaintheseobservations.

(3mks)

Figure12

S

Figure12

Coils
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(b) Explainhowenergylossesinatransformerarereducedbyhaving:

(i) Asoft-ironcore (2mks)

(ii) Alaminatedcore (2mks)

(c) Anidealtransformerhas2000turnsintheprimarycircuitand200

turnsinthesecondarycircuit.Whentheprimarycircuitisconnected

toa400Va.c.source,thepowerdeliveredtoaresistorinthesecondary

circuitisfoundtobe800W.Determinethecurrentin:

(i) Thesecondarycircuit

(ii) Theprimarycircuit

19. (a) X-raysareusedfordetectingcracksinsidemetalbeams

(i) StatethetypeoftheX-raysused (1mk)

(ii) Giveareasonforyouranswerin(i)above

(1mk)

(b) Figure13showsthefeaturesofanX-raytube

(i) NamethepartslabeledAandB (2mks)

A

B

(ii) ExplainhowachangeinthepotentialacrossPQchangestheintensityof

theX-raysproducedinthetube. (2mks)

(iii) Duringtheoperationofthetube,thetargetbecomesveryhot.Explain

howthisheatiscaused (2mks)

(iv) Whatpropertyofleadmakesitsuitableforuseasshieldingmaterial?

(1mk)

x-rays

Filament

Figure13

A

Electron
beam

Cooling
firms

B

Oil

-Highp.d+

Land
shielding

P
Q

Target



93
Formarkingschemes,contact/sms-0746711892

(c) InacertainX-raytube,theelectronsareacceleratedbyaPdof12000V.

AssumingalltheenergygoestoproduceX-rays,determinethefrequency

oftheX-raysproduced.(Plank’sconstanth=6.62x10-34Jsandcharge

onanelectron,e=1.6x10-19C). (4mks)

K.C.S.E2009
PHYSICSPAPER232/2

QUESTIONS

SECTIONA(25MKS)

Answerallthequestionsinthissectioninthespacesprovided

1. Statethenumberofimagesformedwhenanobjectisbetweentwoplanemirror

placedinparallel (1mk)

2. Figure1showsarayoflightincidentonamirroratanangleof450.

Anothermirrorisplacedatanangleof450tothefirstoneasshown

Sketchthepathoftherayuntilitemerges

(2mks)

3. Aconductorisslowlyboughtnearthecapofapositivelychargedelectroscope.

Theleaffirstcollapsesandthendiverges.Statethechargeontheconductor.

(1mk)

4. Giveareasonwhyitisnecessarytoleavethecapsofthecellsopencharging

anaccumulator. (1mk)

5. Anelectromagnetismadebywindinginsulatedcopperwireonanironcore.

Statetwochangesthatcouldbemadetoincreasethestrengthofthe

electromagnet.

FIGURE1
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(2mks)

6. Figure2showshowthedisplacementvarieswithtimeforacertainwave

Determinethefrequencyofthewave

(3mks)

7. Determinethespeedoflightinwatergiventhatthespeedoflightinairis

3.0x108ms-1andtherefractiveindexofwateris1.33 (3mks)

8. Figure3showspartofanelectricalcircuit.Thecurrentthroughthe18

resistorisobservedtobe2A.

Displacement
(m)

Time(s)
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Statethevalueofthecurrentthrougheachofthe10resistors

(1mk)

9. Inanexperiment,apinaconverginglensandaplanemirrorarearranged

asshowninfigure4.Thedistancebetweenthepinandtheplanemirroris

Lcm whilethedistancebetweenthelensandtheplanemirrorisqcm.

Theposition

ofthepinisadjusteduntilitstipcoincideswithitsrealimage.

Statethefocallengthofthelens (1mk)

10. Figure5showsamagnetbeingmovedtowardsastationarysolenoid.Itis

observedthatacurrentflowsthroughthecircuitinadirectionQtoP.

imag
e

pi
n

Planemirror

Converging

Q

L
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Explain:

(i) Howthecurrentisproduced

(2mks)

(ii) Whythecurrentflowsfrom QtoP

(1mk)

11. InanX-raytubeitisobservedthattheintensityofX-raysincreases

whenpotentialdifferencesacrossthefilamentisincreased.Explain

thisobservation

(3mks)

12. Aboystandinginfrontofacliffblowsawhistleandhearstheechoafter

0.5s.Hethenmoves17metresfurtherawayfrom thecliffandblowsthe

whistleagain.Henowhearstheechoafter0.6s.Determinethespeed

ofthesound. (3mks)

13. Figure6(a)andfigure6(b)showap-njunctiontoabattery.Itisobserved

thatthecurrentinfigure6(a)isgreaterthanthecurrentinfigure6(b)

Figure6(a) figure6(b)

Statethereasonforthisobservation

(1mk)

SECTIONB(55MKS)

Answerallthequestionsinthissectioninthespacesprovided

Motio

P n
p n
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14. (a) Figure7showsapairofparallelplatesofacapacitorconnectedtoa

Batterytheupperplatesisdisplacedslightlytotheleft.

Figure7

Statewithreasontheeffectofthismovementofthecapacitance

(2mks)

(b)Figure8showsanelectricalcircuitwiththreecapacitorsA,BandCof

capacitance4.0μF,5.0μFand3.0μFrespectivelyconnectedtoa12Vbattery

Determine:

(i) Thecombinedcapacitanceofthethreecapacitors (3mks)

(ii) ThechargeofthecapacitorA (2mks)

(iii) ThepotentialdifferenceacrossthecapacitorsB

(2mks)

15. Figure9showsthegraphoftherelationshipbetweencurrentIand

potentialdifferenceVfortwotrungstenfilamentlampsXandY.The

normalworkingvoltagesforthelampXandlampYare2.5Vand3.0V

respectively.

+

-

FIGURE8
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(a)Explainthechangeintheshapeofthecurvesasthecurrentincreases

(2mks)

(b)DeterminetheresistanceoflampXatthenormalworkingvoltage

(3mks)

(c)Thelampsarenowconnectedinaseriescircuitinwhichacurrentof

0.4Aflows.FindthepotentialdifferencesacrosslampY (1mk)

(d)DeterminethepoweratwhichlampYoperatesundernormal

workingvoltage (2mks)

16. (a)Figure10showsarayoflightincidentonatriangularglassprism and

whitescreenSplacedaftertheprism

S

Figure10

Figure9

V(volts)

WhitelightWhitelight
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(i) Completethepathoftheraythroughtheprism toshowhowaspectrum

isformedonthescreen (3mks)

(ii) Athermometerwithablackenedbulbisplacedatvariouspartsofthe

spectrum.Statewithreasontheregionwherethethermometer

indicatesthehighestreading

(2mks)

(b) Apinisplacedatthebottom ofabeakerofdepth11.5cm.Thebeaker

isthenfilledwithkerosene.Byusinganotheronthesideofthebeaker

andobservingfrom thetop,thedistanceoftheimageofthepininthe

beakerisfoundtobe3.5cm from thebottom.Determinetherefractive

indexofkerosene. (4mks)

17. (a) Figure11showsthepathofradiationfrom aradioactivesource.The

fieldisperpendiculartothepaperanddirectedoutofthepaper.

Identifytheradiation

(1mk)

(b) Radiationfrom aradioactivesourceentersaG.M tube

(i) Statetheeffectoftheradiationonthegasinsidethetube

(1mk)

(ii) Explainhoethelargedischargecurrentiscreated

(2mk)

(c) Thefollowingisanuclearequationforafissionprocessresultingfrom

thereactionofaneutronwithaUranium nucleus

Radiation

Figure11

Magneti
cfield
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1 235 141 y 1

0n+ 92U → 56A+ xQ+3 0n

(i) Determinethevaluesofxandy (2mks)

(ii) Statethesourceoftheenergyreleased (1mk)

(iii) Explainhowthisreactionismadecontinuousinanuclearreactor

(2mks)

18. (a) Itisobservedthatwhenultra-violetradiationisdirectedontoaclean

zincplateconnectedtothecapofanegativelychargedleaf

electroscope,theleaffalls

(i) Explainthisobservation (2mks)

(ii) Statewhythisobservationdoesnotoccuriftheelectroscopeispositively

Charged (1mk)

(iii) Explainwhytheleafoftheelectroscopedoesnotfallwheninfra-red

radiationisdirectedontothezincplate (1mk)

(b) Statetheeffectontheelectronsemittedbythephotoelectriceffectwhen:

(i) Theintensityofincidentradiationisincreased (1mk)

(ii) Thefrequencyoftheincidentradiationisincreased

(1mk)

(c) Themaximum wavelengthrequiredtocausephotoelectricemissionon

ametalsurfacesis8.0x10-7m.Themetalsurfaceisirradiatedwith

lightoffrequency8.5x1014Hz.

Determine:

(i) Thethresholdfrequency (2mks)

(ii) Theworkfunctionofthemetalinelectronvolts (3mks)

(iii) Themaximum kineticenergyoftheelectrons (2mks)

Take:leV=1.6x10-19J.

Speedoflight=3.0x108ms-1

Plank’sconstant,h=6.63x10-34Js

19. Figure12showsasetupforobservinginterferenceofwavesfrom two

sourcesS1andS2.ThepointsCandDrepresentpositionsofthe
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constructiveanddestructiveinterferencerespectivelyasobservedonthe

screen

●C

●D

●C

S1● ●D

S2● ●C

Screen Fig12

(a) Iftheobservationwasmadeinarippletank,describe:

(i) Howtheconstructiveanddestructiveinterferencesareidentified

(1mk)

(b) ExplainhowtheconstructiveinterferenceCandthedestructive

interferenceDpatternsareproduced. (2mks)

Draw:

(i) Thelinejoiningallpointswherewavesfrom S1andS2havetraveled

equaldistance.LabelitA (1mk)

(ii) Thelinejoiningallpointswherewavesfrom S2havetraveledone

wavelengthfurtherthanthewavesfrom S1.LabelitB.

(1mk)
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K.C.S.E2010
PHYSICSPAPER232/2

QUESTIONS

SECTIONA(25marks)

AnswerALLthequestionsinthissectioninthespacesprovided.

1.Figure1,showsarayoflightincidentonaplanemirroratO.Themirroristhen

rotatedanticlockwiseaboutOfrom positionM topositionM2throughanangleof10°.

ThefinalreflectedrayisOC.

DeterminetheangleofdeviationBOC.

(2mks)

2.Figure2(a),showsamagneticcompassplacedunderahorizontalwireXY

Alargecurrentispassedfrom XtoY.Drawthefinalpositionofthemagnetic

Figure1

M1

M2

B

A

C

O

Figure2(a) Figure2(b)

N
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compassneedleinfigure

(1mk)

3.Figure3,showsadiagram ofacurrent-carryingwirewoundonaU-shapedsoftiron

DrawthemagneticfieldpatternaroundPandQ.

(2mks)

4. Apositivelychargedsphereissuspendedbyaninsulatingthread.Anegatively

Chargedconductorissuspendednearit.Theconductorisfirstattracted,after

touchingthesphereitisrepelled.Explainthisobservation.

(2mks)

5. Figure4,showsabrightelectriclampplacedbehindascreenwhichhasahole

coveredwithawiregauze.Aconcavemirroroffocallength25cm isplacedin

frontofthescreen.Thepositionofthemirrorisadjusteduntilasharpimage

ofthegauzeisformedonthescreen.

(2mks)

Imageof
gauze
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Determinethedistancebetweenthemirrorandthescreen.

(1mk)

6 Explainwhyelectricpoweristransmittedoverlongdistancesathighvoltages.

(2mks)

7. Figure5,showshowthedisplacementofapointvarieswithtimeasa

wavepassesit.

Onthesamediagram,drawawavewhichpassesthepointwithhalfthe

amplitudeandtwicethefrequencyoftheoneshown. (2mks)

8. Awaterwaveofwavelength18mm isincidentonaboundaryofshallowwater

atrightangles.Ifthewavelengthintheshallowendis14.4mm,determine

therefractiveindexofwaterforawavemovingfrom thedeeptotheshallowend.

(3mks)

Wiregauze
Concavemirror

Figure4
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9. Theinitialmassofaradioactivesubstanceis20g.Thesubstancehasa

half-lifeof5years.

Determinethemassremainingafter20years.

(3mks)

10.AcurrentIflowingthroughawireofresistanceRwasincreasedseventimes.

Determinethefactorbywhichtherateofheatproductionwasincreased.

(3mks)

11.Figure6,showsahorizontalconductorinamagneticfieldparalleltotheplane

ofthepaper.

conductor

Statethedirectioninwhichthewiremaybemovedsothattheinduced

currentisinthedirectionshownbythearrow.

(1mk)

12.Anx-raytubeproducessoftx-rays.Statetheadjustmentthatmaybemadeso

thatthetubeproduceshard x-rays.

(1mk)

13. Thewavelengthofaradiowaveis1km.Determineitsfrequency.(Takethe

speedoflightas3.0x108ms-1) (2mks)

14.Figure7,showsablockdiagram ofap-njunctiondiode.

Onthesamediagram,showhowabatterymaybeconnectedsothatthe

diodeisreversebiased.

(1mk)

SECTIONB(55mks)

AnswerALLthequestionsinthissectioninthespacesprovided.

p-type n-type
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15.(a) Figure8,showsackcuitthatmaybeusedtochargeacapacitor.

(i) Statetheobservationonthemilliameterwhenthecircuitisswitchedon:

(1mk)

(ii) Explaintheobservationin(i)above. (2mks)

(b) Thecircuitinfigure8isleftonforsometime.Statethevalueofp.d.across:

(i) theresistorR;

(1mk)

(ii) thecapacitorC; (1mk)

(c) Sketchthegraphofpotentialdifference(V)acrossRagainsttime.

(3mks)

(d) Figure9showsthreecapacitorsconnectedtoa10Vbattery.

Calculate:
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(i) thecombinedcapacitanceofthethreecapacitors;

(3mks)

(ii) thechargeonthe5.0μFcapacitor.

(2mks)

16.(a)Figure10,showsanobjectplacedinfrontofaconverginglensof

focallength50mm.

Onthesamefigure,drawaraydiagram showingthelocationoftheimage.

(3mks)

i)Usethediagram todeterminethe:

(I) Imagedistance. (1mk)

(II) Magnification. (2mks)

(ii)Statetheadjustmentthatshouldbedonetoobtainalargervirtual

imageusingthesamelens. (1mk)

(iv)StateoneapplicationofthearrangementinFigure10. (1mk)

(b)Figure11,showsapin60mm longplacedalongtheprincipalaxisofthe

lensusedinpart(a).Thenearendofthepinis80mm from thelens



108
Formarkingschemes,contact/sms-0746711892

Determinethelengthoftheimage. (2mks)

17.(a)Figure12,showsanelectricalcircuitincludingthreeswitches,S1,S2,S3,

andthreeidenticallampsL1,L2,L3.Aconstantpotentialdifferenceis

appliedacrossXandY.

(i)OtherthanLj,statethelampthatwilllightwhenS:andS2areclosed. (1mk)

(ii)HowdoesthebrightnessofLlin(i)abovecomparewithitsbrightness(1mk)

whenalltheswitchesareclosed?

(iii) Explaintheobservationinpart(ii)above. (1mk)

(b)Figure13,showsacellinserieswitha3Qresistorandaswitch.Ahigh

resistancevoltmeterisconnectedacrossthecell.
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3Ω

Figure13

Thevoltmeterreads1.5Vwiththeswitchopenand1.2Vwiththeswitchclosed.

(i) Statetheelectromotiveforceofthecell. (1mk)

(ii) Determinethecurrentthroughthe3Qresistorwhentheswitchisclosed.

(1mk)

(iii) Determinetheinternalresistanceofthecell.

(2mks)

(c)(i) AnotherresistorRisconnectedinserieswiththe3Qresistorsothata

currentof0.15Aflowswhentheswitchisclosed.Determinethe

resistanceofR.

(3mks)

18.Figure14a,isadiagram ofacathoderaytube.M andNareparallelverticalplates.

(a)WhenswitchSisopen,aspotisseenatthecentreofthescreenasshown

infigure14(b).

(i) StatewhathappenstothespotwhenSisclosed.

(1mk)

(ii) Statewhatwouldhappentothespotifthepotentialdifference

acrossMNisincreased. (1mk)

V

Figure14(a)
+highvoltage

Figure14(b)

Screenseen
from front
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(iii) Statewhatwouldbeseenonthescreenifthebatteryisreplacedwith

analternatingemfof:

(I) alowfrequencyofabout1Hz; (1mk)

(II) ahighfrequencyofabout50Hz. (1mk)

(b)ExplaintheprocessbywhichelectronsareproducedatF.

(2mks)

(c)Statewithareasonhowthebrightnessofthespotcanbeincreased.

(2mks)

(d)Theacceleratingvoltageofthetubeis1000Vandtheelectroncurrent

inthebeam is1.5mA.Determinetheenergyconveyedtothescreen

persecond.) (2mks)

19.(a)Statethepropertyofradiationthatdeterminesthenumberofelectronsemitted

whenaradiationfallsonametalsurface.

(1mk)

(b)Figure15isagraphofthestoppingpotentialVsagainstfrequencyinan

experimentonphotoelectriceffect.
Vs(volts)
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(i) Whatismeantbystoppingpotential?

(1mk)

(ii)GiventhatthestoppingpotentialVsisrelatedtothefrequencybythe

equation.

V
s

=
h

e
f=-

ωo

e
Whereeisthechargeofanelectron,(e=1.6x10-19C)

Determinefrom thegraph:

(I) plank'sconstant,h; (4mks)

(II) theworkfunctionco0forthemetalinelectronvolts(eV).

(4mks)

Frequency(x
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K.C.S.E2011
PHYSICSPAPER232/2

QUESTIONS

Section(25marks)
Answerallthequestionsprovidedinthissection

1. Figure1,showsanobjectplacedinfrontofaplanemirror.
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Sketchtheimageoftheobjectasseeninthemirror.

2.Figure2,showstwoidenticalpithballsAandBsuspendedwithinsulatedthreads.

TheyareseparatedbyaninsulatorX.AispositivelychargedwhileBisnegatively

charged,ThequantityofchargeonAisthreethequantityofchargeonB.

Figure2.

Sketchonthespacebesidethefigurethefinalpositionofthepithballs

after

theinsulatorisremoved.

(1mk)

3.Figure3,showsavoltmeterconnectedacrosstwochargedparallelplates.

Object

Figure1

A
B
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Whenathinsheetofmicaisinsertedbetweentheplanes,thevoltmeter

readingisobservedtoreduce.explain(hisobservation. (3

mks)

Figure4,showsthecross-sectionofadrycell.Usetheinformationonthe

figuretoanswerquestions4and5.

4.NamethepartslabeledAandB. (2

mks)

5.Statetheuseofthemanganese(IV)oxideinthecell.

(1mk)

6.OnemethodofproducingaweakmagnetistoholdasteelrodintheNorthSouth

directionandthenhammeritcontinuouslyforsometime.Usingthedomain

theoryofmagnetism explainhowthismethodwork

(2mks)

Ammonium
chloride
paste

Cardboarddisc

Insulatedpaper

Insulated
top

BA

Zinccan(-ve)

Brasscap
+ve
contact

-Parallelplates
-Figure3
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Figure5,showsamotorconnectedtoamagneticswitchcalledarelayoperated

ByanordinaryswitchS1.Usetheinformationinthefiguretoanswerquestions

7and8.

7.ExplainhowtherelayswitchesonthemotorwhenS1isclosed. (3

mks)

8.Statewithareasontheeffectonthemotor,iftheironcoreisreplacedwitha

steelcoreandswitchS1isputonandthenoff. (2

mks)

9.Figure6,showsstandingwavesonastring,Itisdrawntoascaleof1:5

a)Indicateonthediagram thewavelengthofthestandingwave.

(1mk)

b)Determinethewavelengthofthewave.

(1mk)

Pivot

Softiron
core

Softiron
armature

Figure5

Contact

Motor

Spring
conductor

Insulato
r Insulator
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10.Figure7,showstworaysoflightincidentnormallyonfacePQofaglass

prism,whosecriticalangleis42°.

P

Q

450

R

Completethediagram toshowthepathsofthetworaysastheypass

through

theprism. (3mks)

11.A4Ώresistorisconnectedinseriestoabatteryofe.m.f6Vandnegligible

internalresistance.

Determinethepowerdissipatedbytheresistor. (2mks)

12.Table1showsradiationsandtheirrespectivefrequencies.

Typeofradiation Yellowlight Gammarays RadiowavesMicrowaves

Frequency(Hz) 1x1015 1x1022 1x106 1x1011

Table1

Arrangetheradiationsintheorderofincreasingenergy.

(lmk)

13.Statethereasonwhyelectricalpoweristransmittedoverlongdistances

atveryhighvoltages. (1mk)

14.Statethemeaningoftheterm "thresholdfrequency"asusedinphotoelectric

emission. (1mk)
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SECTIONB(55marks)

Answerallthequestionsinthissectioninthespacesprovided.

15.a)Figure8,showsgraphofpotentialdifferenceV(volts)againstacurrent(ampere)

foracertaindevice.

From thegraph:

(i)Statewithareasonwhetherornotthedeviceobeysohmslaw

(2mks)

(ii)Determinetheresistanceofthedeviceat

(iii)From theresultsobtainedin(ii)slatehowtheresistanceof(the

devicevariesasthecurrentincreases. (1

mk)

(iv)Statethecauseofthisvariationinresistance.

(1mk)

(b)Threeidenticaldrycellseachofe.m.f.1.6Vareconnectedinseriestoa

resistorof11.4Q.Acurrentof0.32Aflowsinthecircuit.

Determine:

(i) thetotale.m.f.ofthecells; (1mk)

(ii) theinternalresistanceofeachcell; .

(3mk)

Voltage
(volts)

CurrentI(ampere)
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16.(a)Statethemeaningoftheterm "principalfocus"asappliedinlenses.

(1mk)

(b)Youareprovidedwiththefollowingapparatustodeterminethefocal

lengthofalens:

-abiconvexlensandlensholder.

-alitcandle.

-awhitescreen.

-ametrerule

(i)Drawadiagram toshowhowyouwouldarrangetheaboveapparatus

todeterminethefocallengthofthelens

(1mk)

(ii)Describetheprocedureyouwouldfollow. (1mk)

(iii)Statetwomeasurementsthatyouwouldtake.

(2mks)

(iv)Explainhowthemeasurementsin(iii)wouldbeusedtodetermine(the

focallength.

(c) Anobjectisplaced30cm infrontofaconcavelensoflocallength20cm.

Determinethemagnificationoftheimageproduced.

(4mks)

17.a)Statewhatismeantby“electromagneticinduction” (1

mk)

b)Figure9,showsasimpleelectricgenerator
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i) NamethepartslabeledPandQ. (2

mks)

ii) Sketchontheaxesprovided,agraphloshowhowthemagnitudeofthe

potentialdifferenceacrossR,changeswiththelime

(1mk)

iii) Statetwowaysinwhichthepotentialdifferenceproducedbysucha

generatorcanheincreased.

(c) Inatransformer,theratioofprimaryturnsothesecondaryturnsis1:10.

Acurrentof500mAflowsthrougha200Qresistorinthesecondarycircuit.

Assumingthatthetransformeris100%efficient,determine:

(i) thesecondaryvoltage; (1mk)

(ii) theprimaryvoltage: (2

mks)

(iii) theprimarycurrent. (2

mks)

18.(a)Statetwodifferencesbetweencathoderaysandelectromagneticradiations.

(2mks)

(b)Figure10,showsthemainfeaturesofacathoderayoscilloscope(CRO).

Magnet

Magnet

Coil

Figure9
P

Q

N

S

Motion

R
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(i) NamethepartslabelledM andN

(2mks)

(ii) Explainhowelectronsareproducedinthetube.

(2mks)

(iii)WhenusingtheCROtodisplaywaveformsofvoltages,stalewhere

thefollowingshouldbeconnected:

I)thevoltagetobedisplayedonthescreen;

(1mks)

II)Thetimebasevoltage (1mks)

(iv)Statewhythetubeishighlyevacuated.

(1mks)

(c)Figure11,showshewaveform ofavoltagedisplayedonthescreenofa

CRO.TheY-gaincalibrationwas5Vpercm.

Florescent
screen

Spot

Electronbeam
Heated

Cathod
e

Figure
10
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(i)Determinethepeak-to-peakvoltageoftheY-input.

(1mk)

(ii)Sketchonthesamefigureappearanceofthewaveform after

thevoltageoftheinputsignalishalvedandit'sfrequencyisdoubled.

(2mks)

19.a)Whenaradiationwasreleasedintoadiffusioncloudchamber,shortthick

tracksWereobserved.Statewithareason,thetypeofradiationthat

wasdetected. (2mks)

(b)Thehalf-lifeofanelementXis3.83days.Asampleofthiselementis

Foundtohaveanactivityrateof1.6x101disintegrationspersecondat

aparticulartime.

Determineitsactivityrateafter19.15days. (2mks)

(c)Statewhatismeantbyanextrinsicsemiconductor.

(1mk)
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(d)Figure12,showsndepletionlayerinanunbiasedp-njunctionn.

n-type p-type

Figure12

Holes

electrons Depletionlayer

Statehowabatterycanbeusedtomakethedepletionlayernarrower.

(1mk)

(e)Figure13,showsanincompletecircuitofafullwaverectifier.

(i)Drawinthefiguretwomorediodestocompletethecircuit.

(2mks)

(ii)Showonthefigurethepointsacrosswhichtheoutputofthe

rectifiershouldheobtained. (1mk)

-

-

-

- - - + - + + + +

- - -

- - -

+ -

+ -

+ +

+ +

+ +

+ +
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K.C.S.E2012
PHYSICSPAPER232/2

QUESTIONS

1. Figure1,showaplacemirrorXYplacedequidistantfrom twoparallel
linesABandPT.

FourstudentsstandsatP,Q,RandTinfrontofthemirror

a)IndicatethepositionsoftheimagesofstudentsatQ,RandTonlineAB

(1mk)

b)StatewhichofthetreeimagesarevisibletothestudentstandingatP.

(1mk)
c)Usingraysindicateonthefigure,how(b)aboveispossible

(1mk)

2. Figure2.ShowstwomirrorsPQandQRinclinedatanangleof1100.A

rayoflightisincidentonmirrorPQatanangleof600.

Completethediagram todeterminetheangleofreflectionoftherayinthe
mirrorQR.

3.Figure3,showsfouridenticallightbulbsconnectedtoa15voltbattery

whose

internalresistanceisnegligible.

Figure
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DeterminethereadingofthevoltmeterV.
(2mks)

4. Figure4,Showsanegativepointchargeplacednearapositivelychargedrod.

Drawonthediagram,theresultingelectricfieldpattern (2mks)

5. Figure5,showsanobjectOatthebottom ofabeakerfullofaliquid.

AnobserverabovethebeakerseesitsimageatpointXinsidetheliquid.

Determinethereflectiveindexoftheliquid (3mks)

6.Figure6,showsanarrowbeam ofradiationfrom aradioactivesource,

incidenttoapostcard.Theemergentradiationpassesthroughamagnetic

fieldwhichisperpendiculartotheplaneofthepaper,andintothepaper.

Figure4

Liquid

Observer

40c

Figure5

15V
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AdetectormovedalonglineACdetectsradiationsonlyatpointsBand
C.statethetwotypesofradiationsdetected (1mk)

7. Figure7,showstwosimilarcoilsPandQaroundtheendLandM ofa

pieceofsoftiron.Asteadycurrentpassesthroughthecoils.

StatethepolarityoftheresultingmagnetatendL (1mk)

8. Lightfrom alampfallsonthecapofanegativelychargedelectroscope.

Itisobservedthatthedivergenceoftheleafdecreases.Explain

theobservation (2mks)

9. Figure8,showsanobjectOplacedinfrontofadiverginglenswhose
principalfocusisF.

Onthefigure,drawaraydiagram tolocatetheimageformed (3mks)

Source

Postcard
Figure6 Magneticfield

Softiron

Figure7
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10. Figure9,showsthecrosssectionofanopticalfibremadeoftwotypes

ofglass,AandB.TherefractiveindexofBislowerthanthatofA.

ArayoflightenterstheopticalfibreatPandemergesfrom Q

i.Sketchthepathoftheraythroughthefibre

(1mk)

ii.Statethereasonwhylighttravelsthroughthefibreasin(i)above

(1mk)

11. Figure10,showsthecrosssectionofaconductorheldbetweentwo

magnetsandcarryingacurrentoutofthepaper

Indicatewithanarrowonthediagram thedirectioninwhichthe

conductorwillmovewhenitisreleased.

(1mk)

12. Statewhyalternatingcurrent(a.c)isusedfortransmittingelectricity
overlongdistances (1mk)

13. Figure11,showsanalternatingcurrent(a.c)connectedacrossa
diodeDandaresistorR.

Figure9

Q

P

Figure11

ToC.R.O
(output)
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OntheaxesprovidedsketchtheoutputasobservedintheC.R.Oconnected

acrossR.

(1mk)

14. a)Figure12,showsadisplacement–timegraphforaprogressivewave.
Displacement(cm)

i. Statetheamplitudeofthewave

(1mk)

ii. Determinethefrequencyofthewave

(4mks)

iii.Giventhatthevelocityofthewaveis20ms-1,determineits

wavelength (3mks)

b)Figure13showstwoidenticaldippersAandBvibratinginwaterinphase

witheachother.Thedippershavethesameconstantfrequencyand

amplitude.ThewavesproducedareobservedalonglineMN;

Figure
12

Time(s)
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Itisobservedthattheamplitudesaremaximum atpointsQandS,and

minimum atpointsPandQ.

i. Explainwhytheamplitudeinmaximum atQ.

(2mks)

ii. Statewhytheamplitudeisminimum atR. (1mk)

iii. Statewhatwouldhappenifthetwodippershaddifferentfrequencies

(1mk)

15. Figure14,Showsacircuitinwhichabattery,aswitch,abulb,aresistorP,
avariableresistorQ,avoltmeterVandtwoammetersA1andA2ofnegligible

resistanceareconnected.

Phasaresistanceof10Ω.WhentheswitchisclosedA1reads0.10Aandthe

voltmeterreads1.5V.

a)Determine

Figure13
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i.ThecurrentpassingthroughP;

(3mks)

ii.Theresistanceofthebulb (2mks)

b)ThevariableresistorQisnowadjustedsothatalargecurrentflows

throughA2.

i.Statehowthiswillaffecttheresistanceofthebulb.

(1mk)

ii.Explainyouranswerin(b)(i) (2mks)

c)Ahousehasone100W bulb,two60W bulbsandone30W bulb.

Determinethecostofhavingallthebulbsswitchedonfor70hours,

giventhatthecostofelectricityis40centsperkilowatthour.

(3mks)

16.
(a) Figure15,showstwocoilsAandBplacedclosetoeachother.Ais

connectedtoasteadyD.C.supplyandaswitch,Bisconnectedto

asensitivegalvanometer.

i.Theswitchisnowclosed.Statetheobservationmadeonthegalvanometer
(2mks)

ii.Explainwhatwouldbeobservediftheswitchisthenopened
(2mks)

b)Theprimarycoilofatransformerhas1000turnsandthesecondarycoil
has200turns.Theprimarycoilisconnectedtoa240Va.c..mains,supply

i. Explainhowane.m.fisinducedinthesecondarycoil.

(2mks)

ii.Determinethesecondaryvoltage

(2mks)

iii.Determinetheefficiencyofthetransformergiventhatthecurrentin

theprimarycoilis0.20Aandinthesecondarycoilitis0.80A.

(3mks)

Sensitive
galvanator

Figure15

CoilA CoilB
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17.
a)Figure16,showsagraphofmagnificationagainstobjectdistance,for

anobjectplacedinfrontofalensofafocallength20cm.

Usingthegraph

i.Statetheeffectonthesizeoftheimagewhentheobjectdistanceis

increasedfrom 25cm

(1mk)

ii.Determinethedistancebetweentheobjectandthelenswhenthe

imageisthesamesizeastheobject

(2mks)

iii.Determinetheimagedistancewhentheobjectdistanceis25cm

(3mks)

b)Figure17showsanobjectOplacedinfrontofaconvergingmirrorof

focallength15cm.

Magnification

Objectdistance

Figure16
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Drawonthefigurearaydiagram tolocatetheimageformed

(3mks)

c)Statewhyparabolicreflectorsareusedincarheadlights.

(1mk)

18. Figure18showsthepartsofanx-raytube.

a)Explainwhy;
i).Apotentialdifferenceisappliedtothefilament

(2mks)

ii.)Ahighpotentialdifferenceisappliedbetweenthecathode
andtheanode (2mks)

iii)Mostofthetubeissurroundedbylead.
(1mk)

b)Statehowtheresultingx-raysareaffectedbyincreasingthepotential

differencebetweentheanodeandthecathode (1mk)

c)Lightoffrequency7.5x104Hzstrikesametalsurfacewhosework

functionis4.0x10-19J.Determinethekineticenergyoftheemitted

photoelectrons.

(takeplanksconstanth=6.63x10-34Js) (4mks)
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K.C.S.E2013
PHYSICSPAPER232/2

QUESTIONS

SECTIONA(25marks)

Answerallthequestionsinthissection.

1.Statethereasonswhywhenarayoflightstrikesamirrorat90o,thereflectedray

travelsalongthesamepathastheincidentray.

(1mk)

2.Explainwhytheimageformedinapinholecameragetsblurredwhenthehole

isenlarged. (2mks)

3.Statethereasonwhythemagneticfieldstrengthofamagnetisgreatestat

thepoles.

(1mk)

4.Figure1showsacellofe.m.f.2vconnectedinserieswitharesistorRandaswitchS.

VoltmetersV1andV2areconnectedacrossthecellandtheresistorrespectively.

(a)StatethereadingofV1withSopen

(1mk)

(b)WithSclosed,V1reads1.6V.StatethereadingofV2 (1mk)
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5.Figure2showstheimageofanobjectformedbyreflectioninaconvergingmirror.C

isthecentreofcurvatureofthemirror.

Completethediagram toshow:

(a)Howincidentraysarereflectedtoform theimage:

(2mks)

(b)Theobjectposition (1mk)

6.Figure3showsarayoflightpassingintoaglassprism ABC

Figure3

Sketchthepathoftherayasittravelsfrom faceAC.(criticalangleforglassis420)

Normal

Normal
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7.Theequationbelowrepresentsanuclearreactioninwhichtwodeuterium nuclei

fusetoform Helium andX

2
1

H+
2
1

H→
3
2

He+
a

b
X

(a)Determinethevaluesofaandb (1mk)

(b)IdentifyX (1mk)

8.Figure4showsasimpletransformerconnectedtoa12Va,c,sourceand

ana,c,voltmeter.

Bycountingthenumberofturnsineachcoil,determinethereadingonthevoltmeter

(3mks)

9.Indomesticwiringsystemslampsinthelightingcircuitarerequiredtobein

parallelandnotinseries.Statetworeasonsforthisrequirement.

(2mks)

10.Figure5showsanarrowbeam ofx-rayspassingbetweentwometalplatesinair.

Theplatesareconnectedinserieswithaswitch,acellandamilliameter.

Figure4
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Itisobservedthatwhentheswitchisclosedacurrentflowsinthemilliameter.

Explainthisobservation.

(2mks)

11.Explainthefactthatradiantheatfrom thesunpenetratesaglasssheetwhile

radiantheatform burningwoodiscutoffbytheglasssheet.

(2mks)

12.AphotonofultravioletlighthavingenergyEfallsonaphotoemissivesurfacewhose

workfunctionisT.Writeanexpressionforthemaximum kineticenergyofthe

resultingphotoelectronintermsofEandT. (1mk)

13.Whenagermanium crystalisdopedwitharsenic,itbecomesanN-type

semiconductor.Explainhowthischangeoccurs.

(2mks)

(Numberofelectronsintheoutermostshellforgermamium =4,Arsenic=5).

SECTIONB(55Mks)

Answerallthequestionsinthissection.

14.Figure6showstwoconvexlensesAandBusedtoproduceamagnifiedvirtual

imageofanobject.

Figure
5

Plate

Plate

x-rays
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(a)DeterminethefocallengthoflensA.(Take1unittorepresent10cm)

(1mk)

(b)Statethefunctionof:

(i) LensA

(1mk)

(ii) LensB

(1mk)

(c)Statehowthefunctionsin(b)areachievedby:

(i) LensA

(1mk)

(ii) LensB

(1mk)

(d)Determinethemagnificationproducedby:

(i) LensA

(2mks)

(ii) Thewholesystem (2mks)

15.(a)Explainhowapositivelychargedelectroscopegetsdischargedwhenthe

capistouchedwithafinger.

(2mks)

(b)Figure7showscapacitorsAandBconnectedinserieswithabattery
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ofe.m.f.4V

Determine:

(i)Theeffectivecapacitanceofthecircuit. (3mks)

(ii)ThequantityofchargeincapacitorA

(3mks)

(iii)ThequantityofchargeincapacitorB

(3mks)

(c)Figure8showsanisolatednegativepointchargeQ

Q

Onthefigure,sketchtheelectricfieldpatternaroundthecharge.

(2mks)

16.(a)TwopointsAandbhaveapotentialdifferenceofVvolts.Qcoulombsof

chargeflowbetweenAandBfortseconds.

Determine:

(i)TheelectricalenergytransformedbetweenthetwopointsintermsofQ.

(1mk)

(ii)ThepowertransformedintermsofQandt.

(1mk)

(iii)ShowthepowertransformedisgivenbyP=IV (2mks)

(b) Thelightingcircuitinahousehas20lampseachrated60W,240V.

Determine

Figure7

3μF 6μF

A B

4V
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whetherafuserated4Acanbeusedinthecircuitwhenallthelampsareputon.

(4mks)

17.(a)Figure9showsacathoderaytubeinwhichabeam ofelectronsiscast

onthescreen.

(i)Statehowtheelectronsareproducedinthetube.

(1mk)

(ii)Statehowtheelectronbeam isdetected

(1mk)

(iii)Statethereasonforhavingavariablepotentialdifference(p.d.)atthe:

(I) Grid; (1mk)

(II) Anodes (1mk)

Cathode
Grid

Anodes

Scree
n

Figure9

Highvoltage
supply

450V

-600V
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(c)Figure10showsthewaveform ofasignalappliedatthey-platesofan

oscilloscopewhosetime-baseisswitchedtothescaleof2millisecondsper

centimeter.

Determine:

(i)Theperiodofthesignal;

(2mks)

(ii)Thefrequencyofthesignal. (3mks)

18.(a)Figure11showsplanelightwavesinairincidentonaconvexlenswhose

principalfocusis  F,thewavesmovepastpointG.

Completethediagram toshowthepatteroftheemergentwavesbetweenthe

lensandpointG. (2mks).
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(b)Figure12showscrestofcircularwaterwavesspreadingfrom twopointsA

andBduetoavibrator.CandDarepointsonthesurfaceofthewater.

Giventhattheamptitudeofeachwaveis5cm.statewithareasontheamplitudes

ofthewavesatpoint:

(i)C; (2mks)

(ii)D. (2mks)

(c)Figure13showsastandingwaveformedwhenastringoflength1.5m

stretchedbetweentwosupportsispluckedinthemiddle.

(i) Explainhowthestandingwaveisformed. (3mks)

A

.
B

.
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(ii) Determinethewavelengthofthestandingwave. (1mk)

19.(a)Figure14showsanEshapedsteelblockbeingmagnetizedbyacurrent

throughtwocoils inseries.

Onthefigure,indicate

(i) Thenorthandsouthpolesoftheresultingmagnet

(1mk)

(ii) Thecompletemagneticfieldpatternbetweenthepoles

(1mk)

(c)Figure15showsthepermanentmagnetmadeinpart(a)above.

Acoilwoundlooselyonthemiddlelimbisconnectedinserieswithalow

voltagea.c.andaswitch.Stateandexplaintheobservationmadeonthe

coilwhentheswitchisclosed

(2mks)

(c)Inasimplecell,thezincplategetsnegativelychargedandthecopperplate

getspositivelycharged.

(i) Nametheelectrolyteinthecell (1mk)

Figure14
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(ii) Explainhow:

(I) Zincgetsnegativelycharged. (1mk)

(II) Coppergetspositivelycharged (1mk)

(iii) Statewhatconstitutesthecurrentwhenawireisusedtoconnectthe

zincplateandthecopperplateexternally.

(1mk)

K.C.S.E2014
PHYSICSPAPER232/2

QUESTIONS

SECTIONA25marks

1.Figure1showstwoparallelraysfrom adistantobjectpassingthrough

aconvexlens:

a)Indicateonthediagram,thepositionoftheprincipalfocusofthelens

(1mk)

b)Determinethefocallengthofthelens

(1mk)

2.Statetheeffectofdecreasingthedistancebetweentheplatesofaparallel

platecapacitoronthecapacitance. (1mk)

3.Figure2showscircularwavesoriginatingfrom theprincipalfocusFofa
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concavemirrorandmovingtowardsthemirror.

Completethediagram toshowthereflectedwaves.

(1mk)

4.Thefrequencyofanelectromagneticwaveis4.0X106Hz.determineits

wavelength.

(takespeedoflightas3.0x108ms-1). (3mks)

5.Figure3showsanailonwhichawireistobewoundtomakeanelectromagnet.

Bydrawing,showhowthewireshouldbewoundaroundthenailsothatend

AbecomesanorthpoleandendBasouthpole.

6.Itisobservedthatwhenthecapofanunchargedelectroscopeisirradiatedwithlight

ofhighfrequency,theleafoftheelectroscoperises.Explainthisobservation.

(3mk)

7.Figures4showsthemagneticfieldpatternaroundtwobarmagnetsplaced

sidebyside.

Figure2

F
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Indicateonthediagram thepolesofeachmagnet.

(1mk)

8.Figure5showsagraphofcurrentagainstvoltageforasemiconductordiode.

Inthepaceprovided,drawacircuitdiagram themaybeobtainvaluesneededto

drawthegraphinfigure5

9.Radium undergoesradioactivedecaybyemittinganalphaparticletoform a

daughternuclideQasinthereaction:

Ra226

88
Alphaparticle+ QX

Y

Determinethevaluesof:

a)X (1mk)

b)Y (1mk)

10.Statetwousesofchargegoldleafelectroscope.

Figure4

Magnetic

Magnetic
C

u
rr

e
n

t
I

(m
A

)

FIGURE5

Voltage(V)
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(1mk)

11.theanodeofanx-raytubebecomeshotwhenthetubeisinuse.Statethe

reasonforthis. (1mk)

12.Drawaraydiagram toshowhowarayoflightmaybetotallyinternally

reflectedtwotimesinanisoscelesright-angledglassprism.

(Assumethatthecriticalangleofglassis420)

(2mks)

13.Thecurrentofelectronshittingthescreenofacathoderayoscilloscopeis

2.0x10-4A.determinethenumberofelectronsthatstrikethescreeneach

second.(takechargeofanelectronas1.6x10-19C)

(3mks)

SECTIONB(55mks)

14a)figures6showasimpleelectricbellcircuit.

i) Namethepartslabeled:

(I) D (1mk)

(II) E (1mk)

Spring

Flamer

Switch

Softironcore

Figure6

E

D
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ii) Whentheswitchisclosed,thehammerhitsthegongrepeatedly.

Explainwhy:

i)Thehammerhitsthegong.

(2mks)

ii)Thehammerhitsthegongrepeatedly. (3mks)

b)Anelectricbulbisrated60W,240V.Determine

i)Thecurrentthatflowsthroughitwhenitisconnectedtoa240Vsupply

(3mks)

ii)Theresistanceofthebulb (3mks)

15.a)Oneofthecausesofenergylossinatransformerisheatinginthecoils

whencurrentflows.State;

i) Thereasonwhythecurrentcausesheating. (1mk)

ii) Howtheheatingcanbeminimized (1mk)

b)Theinputvoltageofatransformeris240Vanditsoutputis12V.When

an80W bulbisconnectedacrossthesecondarycoil,thecurrentinthe

primarycoilis0.36A.

Determine

i)Theratio
Np

Ns
ofthetransformer,(whereNpisthenumberofturnsintheprimary

coilandNsisthenumberofturnsinthesecondarycoil)

(3mks)

ii)Thepowerinputofthetransformer

(3mks)

iii)Thepoweroutputofthetransformer

(1mk)

iv)Theefficiencyofthetransformer 2mks

16.a)Figure7showsresistorsR1andR2connectedinparallel.Theirendsare
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connectedtoabatteryofpotentialdifferenceVvolts.

i) IntermsofV1,R1andR2,writeanexpressionfor

I)Current11throughR1 (1mk)

II.CurrentL2throughR2. (1mk)

IIItotalcurrentIinthecircuit. (1mk)

ii.ShowthatthetotalresistanceRTisgivenbyR
T

=
R

1
R

2

R
1
+R

2

b)Figure8showsanegativelychargedrodplacednearanuncharged

conductorrestingonaninsulatingsupport

i)Showthechargedistributionontheconductor (2mks)

Negatively
chargedrod

Conductor

Insulato

Figure8



149
Formarkingschemes,contact/sms-0746711892

ii)Statetheeffect

I)Ofmomentarilytouchingtheconductorwithafingerwhilethe

chargedrodisstillneartheconductor

(1mk)

II)Onthechargedistributionofwithdrawingthenegativelychargedrod

aftermomentarilytouchingtheconductor (1mks)

III)Inthespaceprovided,sketchadiagram toshowhowthechargeinii(II)

wouldhavebeendistributediftheconductorwasasphere

(1mk)

17.a)Figure9showstwospeakersS1andS2whichproducesoundofthesame

frequency.

Theyareplacedequidistantfrom alienABandalinePQ.(PQisperpendicular

tolineAB)

i)Astudentwalkingfrom AtoBhearsalternatingloudandsoftsounds.Explain

whyatsomepointthesoundheardissoft

(2mks)

ii)ThestudentnowwalksalonglinePQ.Statewithreasonthenatureof

thesoundthestudenthears

(3mks)

b)Figure10showssoundwavesinairproducedbyavibratingtuningfork.Ris

anairmoleculeonthepathofthewave

Oscillation
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i)Usingaline,indicateonthediagram adistancedequaltononewavelength

ofthewave.

(1mk)

ii)Inthespacesprovided,showwithanarrowthedirectionofmotionofthe

airmoleculeRasthewavespass.

(1mk)

iii)Explainthereasonfortheanswerin(ii)

(2mks)

18.Figure11showsanobjectplaced10cinfrontofaconcavemirrorwhoseradius

ofcurvatureis40cm.

Ai)Onthesamefigure,drawaraydiagram toshowthepositionofthe

imageformed

(3mks)

ii)Usetheraydiagram todetermine

I)theimagedistance (1mk)

R

Turningfork
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III)Themagnification (3mks)

iii)Statewherethepositionoftheimagewouldbeiftheobjecthad

beenplacedattheprincipalfocus (1mk)

b)Drawaraydiagram showtheformationfapartiallydarkshadowanda

totallydarksshadowduringtheeclipseofthesun

K.C.S.E2015
PHYSICSPAPER232/2

QUESTIONS

SECTIONA:(25marks)
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Answerallthequestionsinthissectioninthespacesprovided.

1.Figure1showsthreemirrorsarrangedatrightanglestoeachother.Arayoflight

isincidentononeofthemirrors.

Completethediagram toshowthepathoftherayafterreflectiononeachofthe

mirror

(3mks)

2.Itisobservedthatwhenachargedbodyisbroughtnearthecapofapositively

Charged,electroscope,thedivergenceoftheleafincreases.Statethetypeof

chargeonthebody. (1mk)

3.Statethereasonfortoppingupalead-acidaccumulatorwithdistilledwater.

(1mk)

4.Figure2showsasoftironbarABplacedinacoilnearafreelysuspendedmagnet.

Explaintheobservationmadewhentheswitchisclosed.

(2mks)

5.Statethereasonwhyaconvexmirrorispreferredoveraplanemirrorforuseas

FIGURE1

Softironbar

Suspended
magnet

Figure2
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adrivingmirror. (1mk)

6.Statetwowaysinwhichthestrengthofanelectromagnetcanbeincreased.

(2mks)

7.Statetwodifferencesbetweenelectromagneticwavesandmechanicalwaves.

(2mks)

8.Figure3showsstraightwavesincidentonadiverginglensplacedinaripple

tanktoreduceitsdepth.

Completethediagram toshowthewavesinboththeshallowregionandbeyond

thelens (2mks)

9.Ashipinanoceansendsoutanultrasoundwhoseechoisreceivedafter3seconds.

Ifthewavelengthoftheultrasoundinwateris7.5cm,andthefrequencyofthe

transmitteris20kHz,determinethedepthoftheocean.

(3mks)

10.Anailatthebottom ofabeakercontainingglycerineappearstobe6.8cm

belowthesurfaceofglycerine.Determinetheheightofthecolumnofglycerine

inthebeaker.(taketherefractiveindexofglycerineas1.47)

(3mks)

11.Stateoneapplicationofthermionicemission.

(1mk)

Deep Deepregion

Shallowregion

Figure3
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12.Figure4showsacathoderayenteringintoaregionbetweentwochargedplates.

Completethediagram toshowthepathoftherayinthefield.

13.Whenatransformerisconnectedtoanacsource,theoutputvoltageisfound

tobe24V.Ifthepowerinputis200W,determinetheoutputcurrent.(Assume

thetransformeris100%efficient). (3mks)

SECTIONB:(55mks)

Answerallthequestionsinthissectioninthespacesprovided.

14. (a) Statetwofactorsthataffectphotoelectricemission.

(2mks)

(b)Lightofwavelength4.3x10-7m isincidentontwodifferentmetal

surfaces,nickelandpotassium.(Takespeedoflightas3.0x108ms-1

andplanksconstanthas6.63xl0-34Js).

(i) Determinetheenergyoftheincidentradiation. (3mks)

(ii) Iftheworkfunctionofnickelis8.0x10-19Jandthatofpotassium is

3.68x10-19J,statewithareasonfrom whichofthetwometalsthe

givenlightwillejectelectrons. (2mks)

(iii) Determinethevelocityoftheemittedelectronsfrom themetal

surfaceinb(ii).

(Takethemassofanelectronas9.1x10-31kg). (3mks)

15.(a) Statetwofactorsthatdeterminetheresistanceofametallicconductor.

(2mks)
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(b) Explainhowafusesafeguardselectricalappliancesagainstexcessive

currents.

(2mks)

(c) Ahairdryerisrated2.5kW,240V. :

(i) Determinewhethera10Afusemaybesuitableforthehairdryer.

(5mks)

(ii) Determinethecostofusingthehairdryerfor3hoursifthecostof

electricityisKsh0.80perkilowatthour. (2mks)

16 (a) Itisobservedthatalpha(α)particleshavealowerpenetratingpower

thanbetaparticles.Explainthisobservation.

(2mks)

(b) Aradioactivesubstancehasahalflifeof12years.Determinethetimeit

wouldtaketodecayto12.5%ofitsoriginalvalue. (2mks)

(c) AGeigerMuller(GM)tubeisusedfordetectingradiationsfrom a

radioactivesource.Statethefunctionof

(i) themicawindow; (1mk)

(ii) brominegasinthetube.

(1mk)

(d)(i)Inadiffusionchamber,explainwhysomeofthetracksformedare

observedto

(I) Short, (2mks)

(II) Straight (2mks)

(ii) StatetwoadvantagesofusingaGM tubeinsteadofadiffusioncloud

chambertodetectradiationsfrom radioactivesubstances.

(2mks)

17. (a)Statethreefactorsthataffectthecapacitanceofaparallelplate

capacitor. (3mks)

b)Figure5showsthecircuitusedtochargeacapacitorC
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i)Statewhatwouldbeobservedonthefollowingwhentheswitchisclosed

I)Themilliammeter (1mk)

II)Thevoltmeter (1mk)

ii)Explainhowthecapacitorgetscharged

(3mks)

iii)StatethepurposeoftheresistorR. (1mk)

(iv). Ontheaxesprovided,sketchthegraphofvoltage(V)againsttime(t).

(2mks)

18. (a)Threeresistorsofresistance2Ω,3Ωand4Ωaretobeconnected

toacellsuchthattheyhavetheleasteffectiveresistance.

(i) Drawacircuitdiagram toshowhowtheycanbeconnectedtoachieve

this. (2mks)

(ii) Determinetheleasteffectiveresistanceofthethreeresistors.

(3mks)

V
o

lt
a

g
e

(v
)

Time(t)
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(b)Arealobjectofheight1cm placed50mm from aconverginglens

formsavirtualimage100mm from thelens.

(i) Determinethe:

(I)focallengthofthelens;

(3mks)

(II)magnification (2mks)

ii)Onthegridprovideddrawtoscaletheraydiagram forthesetup,to

showhowtheimageisformed

(3mks)

K.C.S.E2016
PHYSICSPAPER232/2

QUESTIONS

SECTIONA:(25mks)

Answerallthequestionsinthissectioninthespacesprovided.

1.Figure1showsarayoflightincidentonamirror,atanangleof45°.Another

mirrorisplacedatanangleof45°tothefirstonesasshown.

(2mks)
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Sketchthepatchoftherayuntilitemerges.

2.AnunmagnetizedsteelrodisclampedfacingNorth-Southdirectionandthen

hammeredrepeatedlyforsometime.Whentested,itisfoundtobemagnetized.

Explainthisobservation

(2mks)

3.Figure2showsasolenoidcarryinganelectriccurrent.

Sketchthemagneticfieldpatterninsideandattheendsofthesolenoid.

(1mk)

4.Figure3showshowthedisplacementofapointvarieswithtimeasawave

passesit

figure3

Onthesamediagram,drawawavewhichpassesthepointwithhalftheamplitude

andtwicethefrequencyoftheoneshown. (2

mks)

Displacement
(m)

Time(s)
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5.Statethereasonwhyaconvexmirrorispreferredoveraplanemirrorforuse

asadrivingMirror (1mk).

6. Figure4showsstraightwavesincidentonadiverginglensplacedinarippletank

toreduceitsdepth.Completethediagram toshowthewavesinboththeshallow

regionandbeyondthelens.

4.Figure5showsthecrosssectionofadrycell.Usetheinformationonthefigure

toanswerquestion7.

Deep Deep

Shallow

Figure4

Brasscap
+vecontact
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a)NamethepartslabeledAandB (2mks)

b)Statetheuseofthemanganese(IV)oxideinthecell

(1mk)

8.Thefollowingispartofaradioactiveseries

234
83

Bi
β

→
α

84
X→

230

b
Y

Determinethevaluesofaandb (2mks)

A=……….b=……………

9.Drawaraydiagram toshowhowarayoflightmaybetotallyinternallyreflected

twotimesinanisoscelesright-angledglassprism.(Assumethatthecriticalangle

ofglassis42°.) (2mks)

Insulating
paper

Zinccan(-ve)

Insulating
top

A

Cardboard
disc

B

Ammonium
chloride

Figure5
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10.Figure6showsanarrowbeam ofX-rayspassingbetweentwometalplatesinair.

Theplatesareconnectedinserieswithaswitch,acellandamilliameter.

Itisobservedthatwhentheswitchisclosedacurrentflowsinthemilliameter.

Explainthisobservation.

11. AheaterofresistanceR1isratedPwatts,Vvoltswhileanotherofresistance

R2israted2Pwatts,V/2volts.DetermineR1/R2 (2mks)

12. Whenagermanium crystalisdopedwitharsenic,itbecomesanN-type

semi-conductor.

Explainhowthischangeoccurs. (2mks)

(Numberofelectronsintheoutermostshellforgermanium =4,Arsenic=5)

13.Aboystandinginfrontofacliffblowsawhistleandhearstheechoafter0.5s.

Hethenmoves17metresfurtherawayfrom thecliffandblowsthe,whistleagain.

Henowhearstheechoafter6.0s.Determinethespeedofthesound.

(2mks)

KenyaCertificateofSecondaryEducation,2016

x-rays

Plate

Plate

Figure6
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SECTIONB:(55MKS)

Answerallthequestionsinthissectioninthespacesprovided

14.a)Figure7showsasimpleelectricbellcircuit

i)Namethepartslabeled

I.D (1mk)

II.E (1mk)

ii)Whentheswitchisclosed,thehammerthisthegongrepeatedly.Explainwhy;

i. Thehammerhitsthegong

(2mks)

ii.Thehammerhitsthegongrepeatedly (2mks)

(b) Anelectricbulbisrated60W,240V.Determine:

(i) thecurrentthatflowsthroughitwhenitisconnectedtoa240Vsupply.

(ii) theresistanceofthebulb



163
Formarkingschemes,contact/sms-0746711892

15. Figure8showstwocoilsAandBplacedclosetoeachother.Aisconnected

toasteadydirect.current(d.c.)supplyandaswitch,Bisconnectedtoa

sensitivegalvanometer.

(a) (i) Theswitchisnowclosed.Statetheobservationmadeonthe

galvanometer.

(ii) Explainwhatwouldbeobservediftheswitchiswhenopened.

b)Theprimarycoilofatransformerhas1000turnsandthesecondarycoilhas

200turns.Theprimarycoilisconnectedtoa240Valternatingcurrent(a.c.)

mainssupply.

i)Explainhowane.m.fisinducedinthesecondarycoil.

(2mks)

ii)Determinethesecondaryvoltage

(2mks)

iii)Determinetheefficiencyofthetransformergiventhatthecurrentinthe

primarycoilis0.20Aandinthesecondarycoilis0.80A. (3mks)

16.a)Figure9showsacircuitthatmaybeusedtochargeacapacitor

Sensitive
galvanomet
er

CoilA CoilB

Figure8
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i)Statetheobservationonthemilliameterwhenthecircuitisswitchedon.

(1mk)

ii)Explaintheobservationina(i)above (2mks)

b)Thecircuitinfigure9isleftonfordurationoftime.statethevalueof

potentialdifference(p.d.)across

i.)theresistorR (1mk)

ii)thecapacitorC (1mk)

c)SketchthegraphofpotentialdifferenceVacrossRagainsttime

(1mk)

d)Figure10showsthreecapacitorsconnectedtoa10Vbattery.

Calculate:

(i) thecombinedcapacitanceofthethreecapacitors

(3mks)
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(ii) thechargeonthe5.Ou-Fcapacitor.

(3mks)

17.(a)Whenaradiationwasreleasedintoadiffusionchamber,shortthicktracks

Wereobserved.Statewithareason,thetypeofradiationthatwasdetected.

(2mks)

(b)Thehalf-lifeofanelementXis3.83days.Asampleofthiselementisfound

tohaveanactivityof1.0X103disintegrationspersecondataparticulartime.

Determineitsactivityrateafter19.15days.

(3mks)

(c)Statewhatismeantbyanextrinsicsemi-conductor. (2mks)

(d)Figure11showsadepletionlayerinanunbiasedp-njunction.

n-type p-
type

Figure12

Holes

electrons Depletionlayer

Statehowabatterycanbeusedtomakethedepletionlayernarrower.

(1mk)

-

-

-

- - - + - + + + +

- - -

- - -

+ -

+ -

+ +

+ +

+ +

+ +
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(e)Figure12showsanincompletecircuitofafullwaverectified

Drawinthefigure12twomorediodestocompletethecircuit.

(2mks)

(ii) ShowontheFigure12thepointsacrosswhichtheoutputoftherectifier

Shouldheobtained (2mks)

18. (a) Stateonefactorthataffectsthespeedofsoundinasolid.

(1mk)

(b) Anobserverstandshalf-waybetweentwoverticalcliffsthatareLmetres

apart.Hestrikesagongandmeasuresthetimeinterval,t,betweenthe

echoesheardfrom thetwocliffs.Hemovesafurther10m andagain

strikesthegongandmeasuresthetimeinterval̂betweentheechoes.The

processisrepeatedseveraltimes.ThegraphinFigure13showsthe

relationbetweenthetimeinterval;tandthedistance,x,from thecentre.
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Figure13

(i)From thegraph,determinethevalueofxforwhichthetiemintinterval

was0.55seconds (1mk)

(ii)Givethatt=4x/v,wherevisthespeedofsoundinair,determinethevalue

ofvfrom thegraph (3mks)

(iii)Ifthemaximum timemeasuredbytheobserverwast=4.75s,determinethe

distanceLbetweenthecliffs.

(3mks)

(c)Asearchboatusesasignaloffrequency6.0XI04Hztodetectasunkenship

directly

below.Tworeflectedsignalsarereceived;oneafter0.1secondsfrom thesunken

boatandtheotherafter0.14secondsfrom theseabed.Iftheseabedis98m

belowtheboat,determine:

(i) thespeedofthesignalinwater. (3mks)

(Youmayusethevalueofvof(ii)onpage14).

Distance,x

T
im

e
in

te
rv

a
l,

t
(s

)
x

1
0

1
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(ii) thedepthofthesunkenshipbelowtheboat.

(2mks)
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