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BURETISUB-COUNTYJOINTEVALUATIONTEST
KenyaCertificateofSecondaryEducation
232/1 
PHYSICS
Paper1
July/August2016
Time:2Hours

 SECTIONA:(25MARKS)
1. Thewaterlevelinaburetteis20.3cm3.50dropsofwatereachofvolume0.1cm3areaddedtothewaterinthe

burette.Whatisthefinalreadingoftheburette? (2marks)
2. Thespringsinfigure1areidentical.
 
 
 

 Fig.1
 
 
 
 
 
 

TheextensionproducedinAis4cm.WhatistheextensioninB? (3marks)
3. Waterflowsthroughanarrowpipeofradius6cm connectedtoanotherpipeofradius9cm.Ifthespeedofwater

inthenarrowpipeis3m/s,determinethespeedofwaterinthewidersection. (3marks)
4. Figure2showsamarbleplacedonaninvertedbowl.
 
 
 
 

 Fig.2
 
 
 

Stateandexplainthetypeofequilibrium themarbleis. (3marks)
5. Auniform meterruleisbalancedasshowninthefigure3below.
 
 
 

  Fig.3
 
 
 
 
 

Bydisplacementmethod,theimmersedobjectisfoundtooccupy13.5cm3.Determinethedensityoftheliquidin
SIunits. (3marks)

6. Figure4below showsathermometerusedbyadoctortodeterminethetemperatureofapatient.Whyisit
difficulttoworkwiththisthermometer? (2marks)

 
 Fig.4

 
7. Figure5showstwoidenticalthermometers.ThermometerAhasablackenedbulbwhilethermometerBhasa

silverybulb.Acandleisplacedequidistantbetweenthetwothermometers.
 
 
 
 
 
  Fig.5
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Statewithareasontheobservationsmadeaftersometime. (2marks)
8. Whenaliquidisheatedinaglassflaskitslevelatfirstfallsthenfallsthenrises.Explainthisobservation.(2marks)
9. Sketchagraphshowinghowvolumeofpurewatervarieswithtemperaturefrom0oto10oC. (2marks)
10.Atallbuildinghastwobarometers,oneatthegroundfloorreading750mmHgandtheotheratthetopreading

748mmHg.Determinetheheightofthebuilding. (2marks) 
11.Whatdoesstudyofthermodynamicsentails? (1mark)

SECTIONB:(55MARKS)
12.a)Statewhatismeantbyanidealgas. (1mark)

b)Thepressureactinginagasinacontainerwaschangedsteadilywhilethetemperatureofthegasas
maintainedconstant.ThevalueofvolumeVofthegasmeasuredforvariousvaluesof pressure.Thegraph
inthefigure6showstherelationbetweenthepressure,P1andthereciprocalofvolume1/V

 
 
 
 
 

 Fig.6
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

i)Suggesthowthetemperatureofthegascouldbekeptconstant. (1mark)
ii)GiventhattherelationbetweenthepressureP1andthevolumeV1ofthegasisgivenbyPV=k.Wherekisa
constant,usethegraphtodeterminethevalueofk. (3
marks)
iii)Whatphysicalquantitydoeskrepresent? (1mark)
iv)Stateoneprecautionyouwouldtakewhenperformingsuchanexperiment. (1mark)

  c)Agasoccupiesavolumeof4000litrestemperatureof37oCandnormalatmospherepressure.
Determinethenewvolumeofthegasifitisheatedatconstantpressuretoatemperatureof67oC
(normalatmospherepressureP=1.01x105Pa) (4marks)

13.Figure7belowshowsaninclinedplane,atrolleyofmass30kgispulledupaslopebyaforceof100Nparallelto
theslope.ThetrolleymovessothatthecentreofmassCtravelsfrom pointsAtoB.

 
 
 
 
 
 
 
 
 

i)Whatistheworkdoneonthetrolleyagainstthegravitationalforceinmovingfrom AtoB?
ii)Determinetheworkdonebytheforceinmovingthetrolleyfrom AtoB (2marks)
iii)Determinetheefficiencyofthesystem. (3marks)
iv)Determinetheworkdoneinovercomingthefrictionalforce. (1mark)
v)Determinethemechanicaladvantageofthesystem. (3marks)



232/1,232/2,232/3physics

Topgradepredictorpublishers Page|
344

14.a)Figure8belowisagraphshowingthevelocityofabodyplottedagainsttime.
 
 
 
 
 
 
 

 Fig.8
 
 

i)Describethemotionoftheboyover: (3marks)
CD,DE,EF 
ii)WhatistheaccelerationofthebodyovertheregionAB? (1mark)
iii)Whatistheaveragevelocityoverthetotaljourney? (2marks)
b)Figure9belowshowsatrolleymovingonacircularrailwithaverticalplane,giventhatthemassofthe trolley
is250gandtheradiusoftherailis1.6m.

 
 
 
 

 Fig.9

 
 
 
 
 
 
 i)Determinetheminimum velocityatwhichtrolleypassespointX. (3marks)

ii)FindtheangularvelocityatpointZ (3marks)
iii)Theforceexertedontherailatthispoint. (2marks)

15.a)Aboythrowsatennisballverticallyupwardsfrom atruckmovingataconstantvelocity.Givethereasonwhy
theballlandsbackexactlythesamepointwhereitwasprojected. (1mark)
b)Defineimpulseintermsofmomentum. (1mark)
c)Atrailerofmass30tonnestravellingatavelocityof72km/hrunsontoastationarybusofmass10
tonnes.Theimpacttakes0.5secondsbeforethetwovehiclesmoveofftogetherataconstantvelocityfor15
seconds.Determine:
i)Thecommonvelocity (3marks)
ii)Thedistancemovedaftertheimpact. (2marks)
iii)Theimpulsiveforceonthetraileronimpact. (3marks)
d)Giveareasonwhywhenapassengerjumpsfrom afloatingboat,theboatmovesbackwards.

16.Figure10belowshowsabuoyBofvolume40litresandmass10kg.Itisheldinpositioninseawaterofdensity
1.04gcm-3byalightcablefixedtothebottom sothat3/4ofthevolumeisbelowthesurfaceoftheseawater.

 
 

 Fig.10

 
 
 

i)Showalltheforcesactingonthebuoyatequilibrium. (3marks)
ii)Determinethetensioninthecable. (3marks)
c)Figure11showsabulbhydrometer.
 Fig.13
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i)Statetheprincipleinthehydrometer. (1mark)
ii)Explainwhythehydrometerhasaweightedbulbandnarrowstem. (1mark)

BURETISUB-COUNTYJOINTEVALUATIONTEST
KenyaCertificateofSecondaryEducation
232/2  
PHYSICS
Paper2
July/August2016
Time:2Hours

SECTIONA:(25MARKS)
Answerallthequestionsinthissectioninthespacesprovided.

 
1.Acurrentcarryingwireisplacedaboveacompassneedleasshowninthefigurebelow.
 
 
 
 
 
 
 
 
 
 

IfthecurrentflowsinthedirectionAtoB,showinthediagram thedeflectionofthecompassneedle. (1mark)
2.Statetwodifferencesbetweensoundwavesandmicrowaves. (2marks)
3.Thefigurebelow showsahighlypositivelychargedrodbeingmovedslowlydownwardstowardsthecapofa

negativelychargedleafelectroscope.Itisobservedthattheleafinitiallyfallsthenrises.
 
 
 
 
 
 
 
 
 
 
 

Explainthisobservation. (2marks)
4.AsoftironbarABisplacedinamagneticfieldofahorseshoemagnetasshownbelow.
 
 
 
 
 
 
 
 

WhatarethepolaritiesofAandB. (1mark)
5.Acertaincarbatteryisrated30Ah.Determinetheamountofcurrentitcansupplyin10minutes.
6.Acoinisplacedatthebottom ofabeakerfilledwithwatertoaheightof2.4cm asshowninthefigurebelow.Given

thattherefractiveindexofwateris1.33,determinetheapparentdepthofthecoin.

(3marks)
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 7.Thefigurebelowshowswaterwavestravellingfrom regionAthroughBtoCinarippletank.
 
 
 
 
 
 
 
 
 
 

Onthesamediagram,completethefiguretoshowincidentwavesatregionAandaftercrossingtheboundarytoC.
(2marks)

8.Thefigurebelowshowspartofanelectriccircuit.Thechargestoredinthe9Fcapacitoris1.4microcoulombs(C)
 
 
 
 
 
 
 

Determinethep.dacrossthe5Fcapacitor. (3(marks)
9.ThefigurebelowshowsanimageIformedbyanobjectplacedinfrontofaconvexmirror.CandFarethecentreof

curvatureandprincipalfocusofthemirrorrespectively.Usingappropriaterayslocatetheobjectposition.(3
marks)

 
 
 
 
 
 
 
 
 
 
10.Giventhatthewavelengthofacertainelectromagneticwaveis7500cm,determineitsfrequency.(Takethespeed

oflightinavacuum as3.0x108m/s) (2marks)
 
11.Uranium -234undergoesaradioactivedecayrepresentedbytheequationshownbelow.
 
 
 
 

Findthevalueofaandb (2marks)
12.Statetwomodificationsthatcanbedonetoapinholecamerainordertobeusedtofakestillphotographs.(2

marks)
SECTIONB:(55MARKS)
Answerallthequestionsinthespacesprovided. 

13.a)StatetheFaraday’slawofelectromagneticinduction. (1mark)
b)i)Atransformerisconnectedtoana.csourceof240Vtodeliver12Aat120Vtoaheatingcoil.If20%ofenergy
takenfrom thesupplyisdissipatedinthetransformer,calculatethecurrentintheprimarycoil.
(4marks)
ii)Ifthewireintheprimarycoilischargedtohavea2 determinethepowerdissipatedasheatinthecoil. (2
marks)
c)Ahousehasthreeroomseachwithtwo240V,60W bulbs.Ifthebulbsareswitchedonfrom 7.00p.m to
10.00pm daily.
i)Calculatethepowerconsumedperdayinkilowatt-hours. (3marks)
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ii)Findthecostperweekforlightingtheseroomsatsh.6.30perkilowatthour. (2marks)
d)Whatisthepurposeofearthingindomesticwiringcircuit? (1

mark)
14.a)Thedistanceofseparationbetweentheplatesofacertaincapacitorisreduced.Statehowthisaffects the

capacitanceofacapacitor. (1mark)
b)Youareprovidedwiththefollowingapparatususedforstudyingchargingofacapacitor.
Anunchargedcapacitor,voltmeter,milliameter,6Vbattery,connectingwires,aswitchandaloadresistorR.
i)Drawacircuitdiagram thatcanbeusedtochargethecapacitor. (2

marks)
ii)Usethecircuitdiagram drawnabovetoexplainhowthecapacitorgetscharged. (3
marks)
iii)StatethepurposeofresistorR. (1mark)

c)Thezincplateshownbelowisconnectedtoanegativelychargedelectroscopeandisexposedto
ultravioletradiation.

 
 
 
 
 
 
 
 

 
 

i)Explainwhathappenstotheleafofthechargedelectroscope. (3
marks)

ii)Ifthesameexperimentisrepeatedusingapositivelychargedelectroscope,explaintheobservation.
(3marks)

15.a)DifferentiatebetweenX-raysandcathoderaysintheirmodeofproduction. (2
marks)
b)Thefigurebelowshowsacathoderayoscilloscope(CRO)drawnbyastudent.

 
 
 
 
 
 
 
 
 
 
 

 
i)Identifytwomistakesinthediagram. (2
marks)
ii)InacorrectlydrawnC.R.O,whatadjustmentcanbemadetoobtainaverybrightspot. (1mark)
ii)Statethereasonwhythefluorescentscreenshouldbeearthed. (1

mark)
iv)StatetwodifferencesbetweenaC.R.OandT.Vtube. (2
marks)
c)InanX-raytube,theacceleratingvoltageis100KV
i)Calculatethekineticenergyoftheelectronsarrivingatthetarget(takee=1.6x10-19C) (3
marks)
ii)If0.5%ofthekineticenergyisconvertedtoX-rays,determinetheminimum wavelengthoftheemittedX-rays
(takeh=6.63x10-34JsandC=3.0x108m/s)
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(4marks)
16.a)StateoneconditionnecessaryforOhm’slawtobeobeyed. (1

mark)
  b)Thefigurebelowshowsabatteryofe.m.f12Vandinternalresistanceof2 connectedtoresistorsand an

ammeter.
 
 
 
 
 
 
 
 
 

 
i)DeterminetheammeterreadingwhentheswitchS,isopen.
(3marks)
ii)Findtheammeterreadingwhentheswitchisclosed. (4
marks)
c)Alensformsanimageonascreenwhenthedistancebetweentheobjectandthelensis100cm.
i)Whatkindoflenswasused?Explain. (2marks)

  ii)Ifthesizeoftheimageistwicethesizeoftheobject,determinethedistanceoftheimagefrom thelens. (2
marks)
  iii)Determinethepowerofthelens. (2marks)
 

  
BURETISUB-COUNTYJOINTEVALUATIONTEST
232/3 
PHYSICS
Paper3
July/August2016
Time:2½Hours

1. Youareprovidedwiththefollowingapparatus:
- oneresistorlabelledR=40
- awirelabelledW mountedonmilliameterscale
- awirelabelledSmountedonamilliameterscale
- onedrycellandacellholder
- onejockey
- onecentrezerogalvanometer
- eightconnectingwires,fourwithcrocodileclipsatbothends
- amicrometerscrewgauge
- aswitch

Proceedasfollows
a)DeterminetheaveragediameterD,ofthewirelabelledW usingthemicrometerscrewsgaugeprovided.
D1=............................................................mm (½mark)

 
D2=.............................................................mm (½mark)

 
D=D1+D2

2 (½mark)
b)Setuptheapparatusasshowninthecircuitdiagram infigure1below.
UsethecrocodileclipstofixlengthL,ofwirelabelledSat50cm from theendconnectedtothegalvanometerG.
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c)ClosetheswitchandusethejockeytotouchoneendofthewireW,andthentheotherend.Thedeflectionson
thegalvanometershouldbeinoppositedirections,ifnotcheckthecircuit.Adjustthepositionsofthejockey
alongthewireW untilthereisnodeflectioninthegalvanometer.Recordthevalueofxandy.
x=.....................................................................cm (½mark)
y=....................................................................cm (½mark)
d)RecordforothervaluesofLinthetable.

 
   
      
 
      
    
 
 

 
 
 
  (3marks)
 

e)i) Plotagraphofy/x(y-axis)againstL. (4
marks)

  Fig.2
 

ii)Determinetheslope,m ofthegraph. (2marks)
iii)GiventhatK=100D,determinethevalueofK. (2marks)
PARTB
Youareprovidedwiththefollowingapparatus:
-arectangularglassblock
-fouropticalpins
-apieceofsoftboard
-aplainsheetofpaper
-4thumbtacks
Proceedasfollows
Placetheplainsheetofpaperonthesoftboardandfixitusingthethumbtacksprovided.
Placetheglassblockatthecentreofthesheet,drawitsoutline.Removetheglassblock.
 

 
 
 
 
 
 
 
 
 
 
 

ii)Drawnormalatpoint2cm from theendofoneofthelongersideoftheblockoutline.Drawalineatanangleof
=40ofrom thenormal.Sticktwopinsp1andp2verticallyonthisline.

Byviewingthroughtheglassfrom theoppositesidesticktwootherpinsP3andP4verticallysuchthattheyarein

L(cm) 45 40 35 30 25 20

X(cm)            

Y(cm)            
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linewiththeimagesofthefirsttwopins.DrawalinethroughthemarksmadebyP3andP4totouchtheoutline.
ExtendthelineP1P2throughtheoutline(dottedline)
Measureandrecordtheperpendiculardistanced1,betweentheextendedlineandthelineP3P4

d1=................................................................cm (1mark)
Repeattheprocedureinabove =60o d2=................................cm (1mark)
Hencefind d=d1+d2

2 (1mark)
NB:ThesheetofpaperwiththedrawingMUSTbehandedintogetherwiththequestionpaper.

2. Youareprovidedwiththefollowingapparatus:
-Twometrerule(nothalfmetrerules)
-Twostandsadtwoclamps
-Twobosses
-Threepiecesofthreads
-Oneopticalpin
-Apieceofcellotape(andorplasticine)
-Aspring
-Onemassof200g
-Astopwatch

Proceedasfollow
i)Setupapparatusasshowninthefigure1below.Attachthepin(toactasthepointer)atoneendof the
metreruleusingacellotape.

 
 
 
 
 
 
 
 
 
 
 
 
 
  ii)Suspendoneendofthemetrerulewithathreadat5cm markfrom theend

iii)Suspendtheotherendwithspringalso5cm from theendsothatthemetreruleishorizontal.
iv)Holdtheotherruleverticallyonthebenchsothatitisneartheendwithapointerasshowninthediagram

above.
v)Readthepointerposition,
L0 .........................................................cm (1mark)
a)Hangonthehorizontalmetrerulethe200gmassatalengthl=10cm from thespringrecordtheextension,e,of
thespringinthetablebelow.
b)Displacethemassslightlydownwardandreleaseittooscillatevertically.Taketimefor20 oscillation and
recordinthetablebelow.
c)RepeatforotherpositionofL,ofthemass.
NB:Beforetakingthereading,ensuretheoscillationissteady. (4marks)
vi)Plotagraphofextension,e(m)(y-axis)againstT2(S)2 (5marks)
vii)Calculatethegradientofthegraph. (2marks)
viii)GiventhatdeterminethevalueofR. (3marks)
PARTB
b)YouareprovidedwithalensPalensholderawhitescreenanda30cm rule.
Procedure
i)Settheapparatusasshowninfigure4below.Focusasharpimageofadistantobjectonthescreen.Theobject

shouldbe10cm away.Theobjectshouldbeatleast10cm away.
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a)Measurethedistancexincm betweenthelensandthescreenatwhichasharpimageisobtainedrepeatthis

twotimes,usingdifferentobjectsandrecordyourreadingsintable3below.
 

Table3
 

Object DistanceX,(cm)

1  

2  

  (2marks)
ii)Calculatetheaveragevalueofx. (2marks)
iii)Whatisthephysicalsignificanceoftheresultobtainedin(iii)above? (1
mark)
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BURETISUB-COUNTYJOINTEVALUATIONTEST
PHYSICS
Paper1
July/August2016
MARKINGSCHEME
SECTIONA:

1. 20.3cm3-(0.1x50)cm2

20.3-5
=15.3cm3

 
2. K1=F=5=2.5Ncm-1

e 2
F=2k1e
e=F = 5 =1cm

2k1 2x2
 
3. A1V1=A2V2

πr2V1=πR2V2

6x3=92V2

V2=6x6x3
9x9

=1.333ms-1

 
4. Unstable

Whendisplacedslightlyitoccupiesanewposition
whichistotallydifferentfrom theoriginalposition

5. Clockwisemoments=anticlockwisemoments
1.2x0.5=(Ux0.5)+(1.2x0.4)

0.6=0.5U+0.48
0.5U=0.6-0.48=0.12

U=0.12=0.24
0.5

 
U=Vل g
0.24=13.5x10-6xل x10

= 0.24
13.5x10-6x10

=1777.78kgm-3

 
6. Hasnoconstriction Mercurythreadcontractand

gobacktobulbbeforereadingsaretaken
7. ReadingsofthermometerAishigherthanthatof

thermometerB
Black surfaces are betterabsorbers ofradiant
heat

8. Glass expand creating forspace thus the fall.
Waterexpandsatahigherratethanglass

 
9.
 
 
 
 
 
 
 
 
 

curvewith4obeinglowest
labellingofaxes

 10.hHgل Hgg=hairلHgg
 

750-748 x13600=hairx1.25

1000
hair=0.002x13600

1.25
=217.6m

 11.Transformationofheattoandfrom otherformsof
energy
SECTIONB

12.a) Gas that perfectly obey gas laws at all
conditions
b)i)When pressure ischanged some time is
allowed for temperature to adjust to room
temperaturebeforepressureandvolumeareread
ii) k=slope=P =(3.0-0.6)x105

1/V (3.6-0.7)x106

=2.4x105

2.8x106

=8.571x10-2Nm
  iii)Workdoneincompressingthegas

iv)Thegasshouldbefreefrom dust/particles
 

c) V1=V2

T1 T2

4000 =V2

310 340
V2=4000+340

310
=4387.10l

 13.i) Workdone=mgh
=30x10x10
=3000J

 
ii) Workdonebyforce=forcexdistance

=100x 10
sin15o

=3864J
  iii)  =workdoneonloadx100%

workdonebyeffort
= 3000 x100%

3864
=77.64%

  iv)Workdonetoovercomefriction
=3864-3000
=864J

  v) M.A=L
E

=300 =3
100

 14.i) CD-uniform deceleration
DE-thebodyisatrest
EF -uniform acceleration in the opposite

direction
 

ii) a=V-20-0=20=2m/s2

t 10-0 10
 

iii)Averagevelocity=totaldisplacement
timetaken
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½(25+10)20+(½x5x-10)
40

=350-25=325m =8.125m/s
40 40

 
b)i) mv2-mg=0

r
0.25V2-0.25x10=0

1.6
0.15625V2-2.5=0

 
 

V=4m/s
 

ii) V=rw
4=1.6w
w=4=2.5rads-1

1.6
 

iii) F=mv2+mg
r

=0.25x42+0.25x10
1.6

=2.5+2.5=5.0N
 
15.a) Theballhasthesamehorizontalvelocityas

thetruck
b)Impulseisthechangeinmomentum
c) i)M1V1+M2V2=(M1+M2)V

30,000x20+0=(30,000+10,000)V
V=600000=15ms-1

40000
 

ii) S=Vt
=15x15=225m

 
iii) Ft=m (v-u)

f=m (v-u)
t

=30000(15-20)
0.5

=-300,000N
d)Thisisduetothepassengersreactionforce
ontheboatwhichactsbackwards

16.
 
 
 
 
 
 
 

where u-upthrust
mg-weight

T-tension
 

ii) T+mg=U
T+10x10=3/4x0.04x1040x10

T=312N-100
T=212N

c) i)Lawoffloatation-afloatingobjectdisplaces
itsownweightoffluidinwhich itfloats
ii) Weightedbulb-tomakethehydrometerfloat
uprightandnarrowtoincreaseits sensitivity

 
 

BURETISUB-COUNTYJOINTEVALUATIONTEST  
PHYSICS
Paper2
July/August2016
MARKINGSCHEME
SECTIONA

 
1.
 
 

Usingampere’sswimmingrule,theN-poleis
deflectedtotheright

2. -soundwavesrequireamaterialmedium totravel
whilemicrowavesdonotrequireamaterial
medium totravel/fortransmission
-soundwavestravelwithslowerspeedswhile
microwavestravelwiththespeedoflight(3.0x
108m/s)
-soundwavesarelongitudinalwaveswhile
microwavesaretransverseinnature

3. Initially the rod attracts electrons / negative
chargesfrom theleaftothecap,sotheleaffalls.

Astherodgetsclosertothecap,moreelectrons
areattractedtothecapsotheleafandtheplate
becomepositivelychargedhencedeflection

4. A-Northpole
B-Southpole
11mk(tied) 

5. 30Ah→1h=30A
10min=10x30

60
=5A 

6. n= realdepth
apparentdepth
1.33= 2.4

apparentdepth 
apparentdepth=2.4 =1.805cm

1.33
 
7.
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correctwavefrontsinA1>1

correctwavefrontsinC
3 =1 >2 and refracted awayfrom the

normal 
8. Cp=5+2.5

=7.5µF
 

v=d=1.4x106

c 7.5x10-6

v=0.1867V
 

9.
 
 
 
 
 
 

eachrayincidentandreflected
objectposition

 
10. V-ff=v

l
=3.0x108

7500/100
=4.0x106Hz

 
11.

a+8=234 a=226
b+4=92 b=88

 
12.-replacingthescreenwithaphotographicfilm

-placingaslidingcardinfronttoactasashutter
-paintinginsideblacktoavoidreflection
SECTIONB 

13.a) Themagnitudeoftheinducede.m.fisdirectly
proportionaltotherateofchangeofmagneticflux
linkage

 
b)i)

 
 
 
 
 

 
secondarypower=120x12
=1440watts
80%=1440
100%=100x1440

80
=1800W

 
1800=240xIp

Ip=7.5A
 

ii) P=I2R
=7.52x2
=112.5W

 
c) i)Power=60x3x2x3hrs

1000
=1.08kwhr

ii) cost=1.08x6.30x7
=sh.47.628

 
d)Topreventelectricshock

14.a) Capacitanceincreases
b)i)

 
 
 
 
 
 
 

ii) Negative charges flow from the negative
terminalof the battery to one plate of the
capacitor

Negativechargesflowfrom theotherplateof
thecapacitortothepositiveterminalofthecell

Hence equalpositive and negative charges
gatherontheplatesopposingfurtherflow of
electronswhenfullychargedorp.dacrossthe
platesisequaltothatofthebattery

iii)Toslow downthechargingprocesssothat
currentandvoltageareobserved
c) i)Theleaffalls

WhenU.Vfallsonthezincplateelectronsare
ejected/photoelectiriceffecttakesplace

Thenegativechargesinthezincplateandcap
oftheelectroscopearerepelledhenceleaffalls
ii) Thereisnoeffectontheleafofthe
electroscope

Theelectronsliberated bytheUV lightare
attractedbackbythepositivechargesonthe
zinc plate /cap ofelectroscope hence no
effectonleafdivergence

15.a) X-rays are produced when fast moving
electronshitametaltarget(orexcitedelectrons
loseenergyinform ofX-rays)

Cathoderaysareproducedwhenametalis
heated(bythermionicemission)
b)i)-cathode should be connected to then
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negativeterminalofa.csupply
-grid should beconnected to thenegative

terminal
-theanodeplatesshouldbeconnectedtothe

positiveterminal
-Y-platesshouldarrangedtocomebeforethe

X-plates
ii) Bymakingthegridlessnegativew.v.ttothe
cathode
iii)Toconductawayelectrons/cathoderayson
hittingthescreen/reducetheaccumulationof
electronsonthescreen
iii)C.R.O -deflectionsystem donebyelectrons
heldwhileintheT.Vtube deflectionisdoneby
themagneticfield

InaC.R.Othereisasingletimebasewhileina
T.Vtubetherearetwotimebases

  c) i) K.e=eV
=1.6x10-19x100,000
=1.6x10-14J

 
iii)100%=1.6x10-14

0.5%=0.5x1.6x10-14

100
=8.0x10-17J

8.0x10-17=hc


=2.486x10-9m
16.a) Temperature is kept constant physical

conditionsarekeptconstant
Lengthofwireisconstant
Thicknessofwireisconstant

 
b)i) E=I(R+r)

R=10+12=22
 

12=I(22+2)
I=12=0.5A

24
 

ii) RT=24x12
24+12

=8
 

Rseries=8+10
=18

 
12=I(18+2)

I=12
20

=0.6A
 

c) i)Convex/converginglens
Iffocusesimagesonascreenorformsareal

image
 

ii) U+V=100cm ½
hI=v=2
h0 u
v=2u ½

 
u+2u=1w
u=100=33.33cm

3
v=1w-33.33

=66.67cm
 

d)p=1 1=1+1
f f u v

 
= 1 1= 1 + 1
22.47x10-2 f 33.33 66.67

 
=4.45D f=22.47cm

 

 
 
 

 
BURETISUB-COUNTYJOINTEVALUATIONTEST
PHYSICS
Paper3
July/August2016
MARKINGSCHEME

 1.a) D1=0.32mm ½ D2=0.32mm ½
b)D=0.32+0.32 ½

2 0.32x10-3m ½
  c) x=40cm ½ y=60cm ½
  d)

L(cm) 45 40 35 30 25 20

X(cm) 43.2  49 51.2 55 58.7 63.7

Y(cm) 56.8  51 48.8 45 41.3 36.3

 Y 1.31  1.04 0.95 0.82 0.70 0.57

 

           

e) ii) =0.95-0.57
35–20 =0.02533
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  iii)K=100x0.32x10-3

0.02533 =1.263
f) outline

  d1=2.1cm
d2=3.6cm
d=2.1+3.6

2 =2.85cm
 2. a) (V)Lo=56cm (oranyothervalue)
  V (b)
   

  labelledaxesandunit
1mark
appropriatescale
1mark
plotting 4 or 5 correct by

transferred
values 2marks
3correctlytransferred 1mark
bestline 1mark
vii)Gradiente 1mark

T2

  Slope=(86-2.5)x10-2

(3.6-0.5)x10-1

=6.1x10-2

3.1x10-1 =0.1968m/s2

viii)Gradient=R
4π2

R=gradientx4π2

=0.1968x4x3.142x3.142 =7.771
b) ii)table
 

Object DistanceX,(cm)

1 10.1

2 9.9

iii)AveragevalueofX
=10.1+9.9=10.9cm +0.1cm

2
iv)PhysicalsignificanceofX=10.0cm isthefocallengthofthelensused

GEM SUB-COUNTYFORM 4JOINTEVALUATION
KenyaCertificateofSecondaryEducation 
232/1  
PHYSICS
Paper1
July/August2016
Time:2Hours

1.Figure1belowshowsatopviewoftwosteelneedlesfloatingonwatersurfaceatadistancexmetresapart.
 
 
  Fig.1
 
 
 

VeryhotwaterisnowpouredatpointPbetweenthetwoneedles.Explainanychangeinthedistancex.(2marks)
2.Figures2aand2bshowaspringwhencarryingdifferentmasses.
 
 

(2a) 

LengthL(cm) 10 20 30 40 50

Extensione(cm) 8.8  7.7 6.6 5.6 4.5

Timefor20oscillation(sec)  0.088 0.077 0.066 0.056 0.045

PeriodictimeT(sec)  12.22 11.21 1.12 9.15 8.20

T²(sec)²  0.611 0.561 0.506 0.458 0.410

  0.37 0.31 0.26 0.21 0.17
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(2b) 

Determine:
i) theelasticconstantofthespring. (1mark)
ii) thelengthoftheunloadedspring. (2marks)
3.Figure3belowshowsanairballoonandawoodenblockatequilibrium onahotday.
 
 
 
  Fig.3
 
 
 
  Explainhowtheequilibrium wouldbeaffectedwhentheweathersuddenlybecomescold. (3marks)
4.Figure4belowshowsacylindricalcontainerhavinghotwaterat95oC.EndAisshinywhileendBisdullblack.At

equaldistancesfrom thecontainerisplacedtwoidenticalgasjarsfittedwiththermometersXandY.Compare
thereadingsofthetwothermometersaftertwominutes. (1mark)

 
 
 
 
 
  Fig.4
 
5.Explainhowthepropellersontopofahelicopterhelpinliftingthehelicopterabovetheground. (2marks)
6.Ontheaxesprovidedbelow,sketchagraphofdisplacementagainsttimeforabodymovingwithuniform

deceleration.
(1mark)

7. Acargotabreakdownalongaroadinclinedatanangleof30otothehorizontal.Thedriverusedastonetostop
thecarashelookedforamechanic.However,aboyremovedthestoneandthecarstillmoveddowntheroad
withoutthedriver.Statewhatprovidedtheunbalancedforcethatmadethecartoacceleratedownwards?(1mark)

8.Figure5belowshowsascrewjackwhosepitchis5mm.Ifthehandlehasalengthof40cm andthejackis80%
efficient.Determinetheeffortneededtoraiseacarofmass750kg. (3marks)

 

 
 
 

 Fig.5
 
 
9. Somepotassium permanganatecrystalsareintroducedatthebottom ofwaterintwocans.Onecanhashot

waterwhiletheothercanhasverycoldwater.Explainthecontainerinwhichdiffusionwilldiffusefaster.(2marks)
10.Figure6belowshowsasetupusedbyaform onestudenttomeasurethedensityofasolidthatfloatsonwater.
 
 
 
  Fig.6
 
 
 
 

Determinethedensityofthesolid. (3marks)
11.Stateafactorthataffectsmeltingpointofice. (1mark)
12.Ahotairballoonmadefrom averylightmaterialdisplaces360kgofairandcontain300m3 ofairofdensity

0.25kgm-3.Determinethemaximum loadtheballooncanlift. (3marks)
13.StatetheSIunitofmomentum. (1mark)

SECTIONB:(55MARKS)
Answerallquestions. 

14.Figure7(a)and7(b)showthereadingsofamicrometerscrewgaugebeforeandafteradropofoilareplacedat
thejaws.
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 Fig.7(a)(a) Fig.7(b)

Whenthedropwasmadetofallonashallow trayhavingwaterwhosesurfacewassprinkledwithlycopodium
powder,itspreadonthesurfacetoform apatchofareaAcm2.Giventhatthesizeofonemoleculeofoilis3x10-

6cm.
a)Determine:

I.Thediameteroftheonedropofoil (2
marks)
II.TheareaofthepatchA (3marks)

b)Stateoneassumptionmadeinthisexperiment. (1
mark)

15.StateArchimedes'principle. (1mark)
b)Figure8belowshowsasphericalballofradius10.5cm intwoimmiscibleliquidsAandBofdensities1.2g/cm3

and0.8g/cm3respectively.If2/3oftheballisinsideAand1/3oftheballisinliquidB.
 
 

Fig.8
 
 
 
 
 
 

Determinetheweightoftheball. (5marks)
c)Agasisheatedinasealedcontainersothatitsvolumecannotchange.Thegraphbelowshowsvariationof
pressureagainsttemperatureofthegas.

 
 
 
 
 

 
 
 
 
 
 
 
  Usethegraphtodetermine

i)Thepressureofthegasat0oC. (1mark)
ii)Thetemperatureatwhichthegasshouldexertzeropressure. (2

marks)
iii)Giveareasonwhypart(ii)aboveisnotpracticallyobtainable. (1

mark)
16.a)Explainwhyitiseasiertoopenthedoorwhenpushingfurtherawayfrom thehinge. (1

mark)
b)Figure9belowshowsasimpleform ofauniform divingboardofweight350Nandlength2m.

Adiverofmass60kgwalksfrom pointQtowardsendRandjumpsintowaterwhenatadistanceof0.2m from
endR.

 
 

 Fig.9
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i)Determinethedistancefrom pointQwheretheweightofthedivingboardacts. (1
mark)
ii)Intheaxesprovidedbelow,sketchthegraphofforceexertedatPagainstdistanceofdiverfrom Ras diver
movesfrom QtowardsR
(1mark)

 
 
 
 
 
 
 
 

iii)DeterminetheforceexperiencedatQjustbeforethediverjumpsinwater. (4marks)
c)Figure10belowshowsatoybird.Stateonemethodofincreasingthestabilityofthebirdonthesupport. (1
mark)

 
 
 
 

 Fig.10
 
 
 

17.a)Definetheterms‘frequency’asusedinuniform circularmotion. (1
mark)

b)Figure11belowshowsaturntable,centreOwithamassof30gatadistanceof6cm from thecentre.
 
 
 
 
  Fig.11
 
 
 
 

 
i)Determinethenormalreactionbetweenthe30gmassandthetable. (2
marks)

ii)The30gmassjustslidesoffthetablewhentheturntablerotatesatafrequencyof1revolutionpersecond.
Determine:
I.Theangularvelocity. (2marks)
II.Thecoefficientoffrictionbetweenthe30gmassandthetable. (3
marks)
iii)Oilispouredonthetableandthetableismadetorotateatthesamefrequencyof1revolutionper
second.Onthefigure,markapointPalonglineOBwherethe30gmasswilljustslideoff.

(1mark)
18.a)Distinguishbetweenelasticandcollisionandinelasticcollision. (1

mark)
b)Figure12below showstwocarsAandBmovinginoppositedirectionalongastraightroad.Thediagram
showstheirrespectivepositionsatequaltimeintervalsbeforethecrushuntilthecarscollidedatpointM.The
diagram isdrawntoscaleof1:10
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 Fig.12
 
  

i)Explainwhichdriverhadanticipatedthecollision. (2marks)
ii)Ifthetimebetweenalltheintervalswas0.5seconds.
I.DeterminethevelocitiesVp,VQandVR (4marks)
II.CarAhadamassof8000kgwhileBhadamassof1200kg.Thecarscoellescedandmovedtogethera
distanceof8m beforecomingtorest.
Determine:
I.Thevelocityaftercollision. (2
marks)
II.Thecommonacceleration (3marks)

 19.a)Figure13belowshowstwoconductorsAandBtightlyfittedontoeachotheratthejunction.When
someicewasplacedatthejunctionthenitbecameeasytoseparatetheconductors.Explainwhichofthetwoa
betterconductorofheatwas. (2marks)

 
 
 

 Fig.13

 
b)Explainwhyafingerfeelscolderwhendippedinmethylatedspiritthanwhendippedinwateratthesame
temperature.

(2marks)
c)50g oficeat-5oCisdroppedinawelllaggedcoppercalorimeterofmass30ghaving150gofwaterat80oC.A
finalsteadytemperatureof35oCisattained.Determinespecificheatcapacityofice.
(Takespecificheatcapacityofwater=4200Jkg-1k-1,specificlatentheatoffusionofice=
340,00Jkg-1andspecificheatcapacityofcopper=390Jkg-1k-1) (4marks)

d) Figure14belowshowsaplasticbottlehavingaweightedcorkfloatingonwaterinsidethebottle.Whenthesides
ofthebottlearesqueezedthecorksinks.

 
 
 

 Fig.14
 
 
 
 
 
 

Explaintheobservation. (2marks)
 

GEM SUB-COUNTYFORM 4JOINTEVALUATION
KenyaCertificateofSecondaryEducation
232/2  
PHYSICS
Paper2
July/August2016
Time:2Hours

  SECTIONA:(25MARKS)

1.Averticalobjectplacedonabenchisobservedtohavethreeshadowsofdifferentsharpnessindifferentdirections.
Explainthisobservation. (3marks)

 2.Thefigurebelowshowstwosphericalmaterials,oneaninsulationconductorandtheotheraconductor.Negative
chargesareintroducedatpointAineachcase.
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Onthesamefigureindicatethefinalpositionofthecharges.Explainyouranswer. (2marks)
3.Giveareasonwhyattractioninmagnetism isnotregardedasareliablemethodoftestingforpolarity.
4.Aladyholdsalargeconcavemirroroffocallength1m,80cm from herface.Statetwocharacteristicsofherimage

inthemirror. (2marks)
 5.Thediagram below showstwoparallelthickcopperconductorsconnectedtoad.cpowersupply.Aridermade

from thincopperwireisplacedontheconductors.
 
 
 
 
 
 
 
 
 
 
 
 

Stateandexplainwhatisobservedontheriderwhentheswitchisclosed. (3marks)
 6.Theaudiblefrequencyrangeforacertainpersonis30Hzand16500Hz.Determinethelargestwavelengthofsound

inairthepersoncandetect.(Speedofsoundinair=330m/s) (3
marks)

 7.Asmallcoinliesatthebottom ofawaterpondatadepthof1.2m.How farfrom thewatersurfacedoesthe
observerseeit,giventhespeedoflightinwateris2.3x108m/sandvelocityoflightinairis3.0x108m/s.

(4marks)
 8.Statethecauseofelectromagneticdampinginamovingcoilgalvanometer. (1mark)

 9.Diagram belowisaresistor-capacitorcircuit.Attimet=0,theswitchisclosedatAforsometimeandthenopened.
TheswitchisthenclosedatBforsometime.

 

 

Ontheaxesprovidedbelow,sketchgraphofvoltageVacrossthecapacitoragainsttimet(t1andt2representtime
foropeningatAandclosingatBrespectively). (3marks)

 
 
 
 
 

10.
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Intheabovediagram whentheswitchKisclosed,thevoltmetershowsareadingbutwhenterminalsofcellare
reversedandswitchKclosedthevoltmeterreadingiszero.Explaintheseobservations.
SECTIONB:(55MARKS) 

11.a)Statethepropertyofradiationthatdeterminesthenumberofelectronsemittedwhentheradiationfallsona
metalsurface.
(1mark)
b)Thegraphbelowisavariationofstoppingpotential,Vs,againstfrequency,f,inanexperimenton
photoelectriceffect.

  
 

i) Explainwhatismeantbystoppingpotential. (1mark)
ii) GiventhatthestoppingpotentialVsisrelatedtothefrequencybytheequation

Vs=hf-Wo

e e
whereeisthechargeofanelectron.
Determinetheplank’sconstanth.(e=1.6x10-19C) (4marks)
iii)From thegraphdeterminetheworkfunctionwoforthemetalinelectronvolts(eV) (3
marks)

12.a)Diagram belowrepresentsametrebridgeusedtodeterminetheresistanceofanelectricalcomponent,X.
 
 
 
 
 
 
 
 
 

From thediagram,
i)Explainwhywidebrassstripsareusedasterminals. (1
mark)

  ii)Explainwhyacelloflowe.m.fispreferable. (1
mark)

iii)Ifnulldeflectionwasobtainedwhenl1was60.0cm.CalculatetheresistanceofcomponentmarkedX. (2
marks)
  iv)Statethreewaysofensuringthattheerrorisminimized. (3marks)
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b)Auniform resistancewireoflength2.0m conductsacurrentof0.25Awhenconnectedinserieswithacellof
e.m.fof1.6V.Howmuchcurrentwouldbeconductedifthewireisnowcutinto2equallengthswhicharethen
arrangedinparallel.
(4marks)

13.a)Statetwofactorsthataffectthestrengthofanelectromagnet. (2
marks)
b)Figurebelowshowssuspendedmetreruleinequilibrium balancedbythemagnetandweightshown.Theiron
coreisfixedtothebench.

 
 
 
 
 
 
 
 
 
 

i)StateandexplaintheeffectonthemetrerulewhentheswitchSisclosed. (3
marks)

  ii)Stateandexplaintheeffectonthemetrerulewhentheterminalsofbatteryarereversed. (2
marks)

iii)SuggesthowJonthesetupcanbevariedtohavemetreruletiltanticlockwisefaster. (1
mark)

  iv)Explainyoursuggestioninb(iii)above. (3marks)
14.a)Thediagram belowisasectionofahousewiringsystem.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Name:
i)CircuitlabelledP (1mark)

  ii)TerminalslabelledXandY
(2marks)

iii)StatethepurposeofRinthecircuit,henceexplainwhyRisconnectedtoYandnotX. (2
marks)

  iv)Whyistheearthingnecessaryinsuchacircuit? (1mark)
  b)Thecostofelectricityperkilowatthour-kWhisKsh.8,determineshow muchahouseholdrunningadevice

rated1500W continuouslyfor1.08x105seconds,wouldpay.
(2marks)

  c)Explainreasonfortransmissionofelectricalpoweroveralongdistanceatveryhighvoltage. (1
mark)
d)Explainwhyfortransmissionofelectricalpoweroverlongdistance,alternatingcurrent(a.c)ispreferredtoa
directcurrent(d.c) (1
mark)
e)Howmany1000W electricironratingcouldbesafelyconnectedtoa240Vmaincircuitfittedwith13Afuse?(3

marks)
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15.a)StateLenz’slawofelectromagneticinduction. (1mark)
b)Thefigurebelowisasimplemicrophoneinwhichsoundwavesfrom aspeakercausethecardboarddiaphram

tovibrate.
 
 
 
 
 
 
 
 
 
 
 
 

i) Explainhowavaryingcurrentisinducedinthecoilwhenthediaphram vibratetoandfro. (3marks)
  ii)Statetwowaysinwhichtheinducedcurrentin15b(i)abovecanbeincreased. (2
marks)
  c)Atransformerwith1200turnsintheprimarycircuitand120turnsinthesecondarycircuithasitsprimary

circuitconnectedtoa400Va.c.source.Itisfoundthatwhenaheaterisconnectedtothesecondarycircuit,it
producesheatattherateof600W.Assuming100%efficiency,determinethe:
i)voltageinthesecondarycircuit. (2marks)
ii)currentintheprimarycircuit. (2marks)

  iii)currentinthesecondarycircuit. (1mark)
 

  GEM SUB-COUNTYFORM 4JOINTEVALUATION 
232/3 
PHYSICS
Paper3
July/August2016
Time:2½Hours

 1.Youareprovidedwiththefollowingapparatus:
-tworetortstands
-twoclamps
-twobosses
-inextensiblethread(about120cm long)
-inextensiblethread(about20cm long)
-one50gmass
-onestopwatch
-twometrerules
Proceedasfollows:
a)i)Setuptheapparatusasshowninfigure1below.

 
 
 
 

Fig.1
 
 
 
 
 
 
 
   Attachtheendsofthethreadtothemetreruleandfastentheloopstightlysothatthedistancebetweentheloops,

d=80cm.(Note:L1=L2=50cm andshouldremainthesamethroughouttheexperiment)
iii)Tiethe50gmasswithathread20cm long.Fastenthemassatthecentreofthethreadontherulesuchthat
thelengthofthependulum from thepointofsuspensionis10cm asshownabove.

  b)i)Measuretheangle2
ii)Pullthemasstowardsyouthroughasmallangulardisplacementandreleaseittoswingfreely.
Themassshouldoscillateperpendiculartotheplaneofthemetrerule.Time10oscillations..
iii)Repeatprocedureb(i)and(ii)abovebyusingdifferentvaluesofdandenteryourvaluesintable1below.
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Table1

d(m) 0.8 0.7 0.6 0.5 0.4 0.3

2            

            

cos            

Timefor10oscillations,t(s)            

PeriodictimeT(s)            

T²(S²)            
(10marks)

c) Onthegridprovidedbelow,plotagraphofT2(y-axis)againstcos. (5
marks)

  d)Findtheslope,S,ofthegraph. (3marks)
e) GiventhatS=1.6π2,determinethevalueofK. (2marks)

K
2.Youareprovidedwiththefollowing:

-a100mlbeaker
-a600mlbeaker
-2thermometersrange-10oCto110oC
-a100mlmeasuringcylinder(canbeshared)
-someplasticine
-verniercallipers(canbeshared)
-metreruleorhalfmetrerule
-someboilingwater
-100mlmethylatedspirit(atroom temperature)inabeaker
-stopwatch
-astirrer
Proceedasfollows:
a)Usingtheverniercallipers,measuretheinternaldiameterd1andexternaldiameterd2ofthe100mlbeaker.

d1=......cm
d2=......cm (1mark)
Hencedeterminethethickness,X,oftheglasswallofthebeakergiventhat
X=d2-d1

2
X=.....cm (1mark)

  b)Usingthemeasuringcylinderprovided,pour80mlofmethylatedspiritintothesmallbeaker.Measuretheheight,
h,ofthemethylatedspiritinthesmallbeaker.

h=.....cm (1mark)
Hencedeterminethearea,A,oftheglasswallsincontactwithwater,giventhat

A=πd1h
A=...cm2 (1mark)

c)Usingtheplasticineprovided,makeacirculardiscofaboutthesameareaasthebottom surfaceof the
smallerbeakerandabout1cm thick.Placethisdiscatthebottom ofthelargerbeakerandplacethesmallbeaker
onit.(Theplasticinemaybeplacedinathintransparentpolythenepaper)
Nowpourboilingwaterintothelargerbeakeruntilthelevelsofwaterinthetwobeakersarethesame.Seefigure
2below.

 
 
 
 
 
 
  Figure2
 
 
 
 

d)Placeathermometerinthehotwaterandstirgentlyuntilthetemperaturedropsto80oC.Nowstartthestop
watchandmeasurethetemperature,T1,ofthehotwateratintervalsof20seconds.Recordthevaluesinthetable
2.(Stirthewaterinthetwobeakersbeforetakingreadings)
Pouroutthecontentsofthetwobeakers.
e)Measureanother80mlofmethylatedspiritandputintothesmallbeaker.Placethesmallbeakerinsidethe
largerbeakerontheplasticinediscasbefore.
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Againpourboilingwaterintothelargerbeakeruntilthelevelsofthewaterandthemethylatedspiritinthetwo
beakersarethesame.Placeonethermometerinthemethylatedspiritandanotherinhotwater.Stirgentlyuntil
thetemperatureofthehotwaterdropsto75oC.Startthestopwatch andimmediatelyreadandrecordintable2
thetemperatureT2,ofmethylatedspirit.
(Youmaynowremovethethermometerinthehotwater)
ReadothervaluesofT2atintervalsof20sandrecordintable2

 
Table

Time,t(seconds) 0 20 40 60 80 100 120 140 160 180 200

TemperatureT1(°C)                      

TemperatureT2(°C)                      

f)Plotagraphoftemperature,T2,(y-axis)againsttime,t. (5
marks)
g)i)Determinetheslope,S,ofthegraphattimet=90seconds. (3
marks)
ii)DeterminetheconstantK,giventhatK= 315SX

A(T1-T2)
whereT1andT2arethetemperaturesofthehotwaterandmethylatedspiritatt=90sandXandAareinm and
m2respectively. (2
marks)

GEM SUB-COUNTYFORM 4JOINTEVALUATION
PHYSICS
Paper3
July/August2016

 CONFIDENTIALINSTRUCTIONS
TheinformationcontainedinthispaperistoenabletheheadoftheschoolandtheteacherinchargeofPhysicsto
makeadequatepreparationsforthisyear’sPhysicsPracticalexamination.
NOONEELSEshouldhaveaccesstothispaperoracquireknowledgeofitscontents.GREATCAREmustbetaken
toensurethattheinformationhereindoesnotreachthecandidateseitherdirectlyorindirectly.Doingsowill
constituteanexaminationirregularitywhichispunishable.
Eachcandidatewillrequirethefollowingapparatus:
Question1
-2metrerules
-tworetortstands
-twoclamps
-twopiecesofthreads(about20cm and120cm long)
-one50gmass
-onestopwatch
-twobosses
Question2
-100mlofbeaker(glass)
-600mlglassbeaker
-2thermometersrange-10oCto110oC
-a100mlmeasuringcylinder(canbeshared)
-someplasticine
-verniercallipers(canbeshared)
-metreruleorhalfmetrerule
-someboilingwater
-100mlmethylatedspirit(atroom temperature)inabeaker
-stopwatch
-aglassstirrer
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MARKINGSCHEME

 
1. xbecomeslarger

Hotwaterbreakssurfacetension
(ofwatermakingwatertopullapart)

 2. i) extension=0.25-0.20=0.05m
force=0.5-0.2=0.3N
K=F=0.3=6Nm-1

e 0.05
ii) Netoriginallengthbe10extension

0.2-lo

0.2=6(0.2-lo)
0.2=0.2-lo

6
lo=0.2-0.2

6
=0.1667m

(Lookforalternativeworking)
3. Thesystem willtiptotheleft

Balloon (air)contracts more than solid hence
lowerupthrustonballoonthanonsolid

4. XlowerthanY(YhigherthanX)
Dullblacksurfaceemitsmoreradiantheatthan
shinysurface

5. Aspropellersrotateathighspeedpressureabove
helicopterislowered

Higher pressure below the helicopter pushes it
upwards

 
6.
 
 
 
 
 
 
 

7. Netforcewasprovidedforbytheactionofmgsin
30i.e.actionofforcealongincline 

8. VR=2x3.142x0.5=3.142cm
Efficiency=MAx100%

VR
80= MA x100

3.142
MA=80x3.142=2.513

100
ButMA=L=E=L

E MA
=7500

2.513
Effort=2984.16N

 

E=MAx100%andMA=L
VR E

Accuracy

9. Diffusionfasterincanhavinghotwater
Increase in temperature increases rate of
diffusion

 
10. =M

V
= 30g =30g

37.5-35 2.5
=12gcm-3 

11.Impurity
Pressure

12.upthrust=wtofairdisplaced
=3600N

ButV=Vg
wtforair=300x0.25x10=750N  
Maximum load

=upthrust-weight
=3600-750
=2850N 

13.Kilogram metrepersecond 
14.a) I.Diameteratonedrop

=2.32-0.26
=2.06mm 

II. Volumeofdrop=4/3x3.142x(0.206)3

=0.03662cm3 
Butt=V A=V

A t
=0.03662

3x10-4

=0.03662x109

3
0.01221x104

=1.221x102cm 
b) Oilspreadstomonolayerthickness

Oildropisassumedtobeperfectly
spherical

 15.a) Whenabodyiswhollyorpartiallyimmersedin
afluid,itexperienceanupthrustequaltoweightof
fluiddisplaced
b)VolumeofliquidAdisplaced

2/3 x 4/3 x 3.142 x (10.5)3 =
3233.12cm3

WtofliquidAdisplaced
=3233.12x10-6x1200x10

38.8N
  VolumeofliquidBdisplaced

=1/3x4/3x3.142x(10.5)3

=1607.3cm3

  WtofliquidBdisplaced
=1607.3x10-6x800x10
=12.86N

  Totalupthrust
=38.8+12.86=51.66N

  Weightofsphere=51.66N
  c) i) 100KPa

ii)-275K
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iii)Realgasesliquefybeforereachingabsolute
zerotemperature

Extrapolationoftheanswer
16.a) Thelongerthedistancefrom thefulcrum,the

lowertheforce(requiredtomaintainequilibrium)
b)i)0.2m

 
ii)

 
 
 
 
 
 
 
 
 
 

Acceptlineorcurvewithnegativeslope
Distanceinterceptmustexist

F1d1=F2d2

  iii)0.6x600=350x0.2+Fpx1.2
360=70+1.2Fp

290=1.2Fp

Fp=290=241.67N
1.2

ForceatQ=600+350+24.67
1191.67N

c) -makingfeetshorter
-pullingloadattail
anyonecorrect

17.a) Numberofcomplete oscillations made per
second(orcyclespersecond)

 
b)i) R=W =mg= 30x10=0.3N

1000
ii) I. w=2πf

=2x22/7x1=6.284rads-1

II. FR=mw2r
=0.03x(6.284)2x0.06
=0.007107N

Butu =FR =0.007107
R 0.3

=0.2369
 
 
 

 
PonlineOBbutnearerO

18.a) Elasticcollisioniswherebothmomentum and
kinetic energy are conserved while inelastic

collisioniswhereonly momentum is
conservedbutnotkineticenergy

thetwo definitionsmustbeconnectedwith
wordslike‘while’‘whereby’etc.
b)i)B anticipatedcollisionsincehe
decelerated

 
ii) Vp=1cm =2cm =2cms-1

0.5
VQ=0.5=1cm s-1

0.5
VR=2cm =4cms-1

0.5
 

iii)Totalmomentum beforecollision
=m1v1+m2v2

=8000x0.02+1200x-0.01
=16-12
=4kgms-1

letfinalvelocitybeV
m1v1+m2v2=(m1+m2)

H=(8000+1200)
4=9200V
V= 4

9200
=0.0004348ms-1

 
b)v2-u2=2as

O2-u2=2xax8
-(4x348x104)2=16a

a=-16x10-8 =-1x10-8ms-2

16
 
19.a) B wasbetterconductor sinceitcontracted

morethanA(foreasyseparation)
b)Spirit(beingmorevolatile)picksmorelatent
heatofvaporizationfrom thefingercausingmore
coolingthanwater
c) Heatgainedbyice=heatlostbywater+heat
lostbycalorimeter

0.05C (5)+0.05x340000+0.05x
4200x12

=0.03x390x68+0.15x4200x68
0.25C + 17000 + 2520 = 795.6 +

42840
0.25C+19520=43635.6
0.25C=43635.6-19520

0.256=24115.6
C=24115.6

0.25
=96462.4Jkg-1k-1

d)Squeezingincreasesthepressureofairabove
thewater

Pressurebelowwaterbecomeslowerandthe
corkmovesdown
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GEM SUB-COUNTYFORM 4JOINTEVALUATION 
PHYSICS
Paper2
July/August2016
MARKINGSCHEME

1. Threedifferentsourcesoflight
Threesourcesoflightofdifferentintensities
Three sources atdifferentdistances from the
object

 
2.
 
 
 
 
 

NB:
Charges at insulator inside while conductor
outside
The conductorallows charge to be distributed
whileaninsulatordoesnot

3. Attraction occurs between unlike poles of a
magnetandcanalsooccurbetweenamagnetand
unmagnetisedmagneticmaterial

4. Magnified
Upright/erect
Virtual
anytwo

5. Theridermovestowardsthemagnetawayfrom
powersupplyTheconductorexperiencesaforce
whenplacedinmagneticfieldduetointeraction
betweentwomagneticfields

 
6. V=fl

=330
30

=11m
7. Apparentdepth= realdepth

refractiveindex
Refractiveindexn=velocityinair

velocityinwater
 

=3.0x108

2.3x108
=1.3

Apparentdepth=1.2
1.3

=0.92m
 8. Eddycurrents
 
9.
 
 
 
 
 
10.Voltmetershow reading whenswitchisclosed

anddiodeisforwardbiased.Reversingterminals
reverses,biasingandnocurrentflows
The depletion layerwidens and potentialhill
increases

 SECTIONB 
11.a) Theintensityofradiation

b)i)Stoppingpotentialistheopposing/negative
potentialsufficienttojuststopthemovementof
electrons
ii) gradient=h= 3-0

e (12-4.4)x1014Hz
~3.95x10-15

h=3.95x10-5x1.6x10-19

=6.32x10-34js
iii)yintercept=wo

e
-wo=-16V

e
wo=1.6eV
Evidencereadfrom graph+1smallsq.
(1.55-1.65)

 12.a) Tominimiseresistancedueto
i) Terminals
ii) Tominimisecurrentandtheresultingheating
effectthatwouldalterresistance
iii) x=60orl1=RX

20 40 l2 R
x=60x20

40
=30

iv)Useofshortconnectingwires
Useofasourcewithlowe.m.f
ThevalueofknownresistanceR shouldbe

comparabletoX
 

b)R=V
A

=1.6
0.25

=6.4
Resistanceofeachpiece=6.4

2
=3.2

 
RT=R1R2 (parallel)

R1+R2

=3.2x3.2
3.2+3.2

=1.6W
 

I= 1.6 V
1.6 R

=1A

13.a) Amountofcurrent
Numberofcoils/turns
Shapeofthecore

b)i)Themetreruletiltanticlockwisewhen
switchisclosedcurrentflowsincoilmagnetising
bar.Endofcoilfacing magnetbecome
southpolehenceattractmagnettowhichruleris
attached
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ii) Metreruletiltclockwiseorweightcomes
downwhilemagnetmovesupwards.Reversing
terminalsreversesdirectionof currenthence
polarityofelectromagnet.Endfacingmagnet
becomeNorthPolehencerepulsion
iii)MovejockeyJfrom BtowardA/righttoleft
ofR.Itreducesresistanceandincreasecurrent
hencestronger electromagnet

14.a) i)P-mainringcircuit
ii)X-neutralterminal

Y-positive/liveterminal
iii) Toprotect/guardagainstexcesscurrent

EnsurewhenRbreakstheappliancedoesnot
remainlive
iv)To guard againstelectric shock channel/
transferexcesschargestoground
b)kwh h sh.

15000x1.08x105 x8
1000 3600

=360
 

c) Highvoltageleadstolowcurrenthencelower
powerlosses
d)Alternatingcurrent(a.c)caneasilybestepped
uptohighvoltage
e) IV=No.ofironsx1000

Number=13x240
1000

=3.12
Accept3only

15.a) Theinducedcurrentflow insuchadirection
thatproducesmagneticeffectthatopposethe
changeproducingit
b)i)Asthediaphram vibrateduetosoundwave
impacttoandfro,itcausesthecoiltomoveforth
andbackinmagnetic fieldcuttingfieldlines

Thiscausesavaryingelectro-magneticforce
tobeinducedinthecoilwhichcausesavarying
currenttoflow
ii) Increaseimpulsiveforceofsoundwavesto
diaphram

Increasesoundfrequency
Increaseno.ofturns
Increase strength ofmagnet/use magnet

withcloserpoles
anytwo

c) i) Vp=Np=Is

Vs Ns Ip

Vs=400x120
1200

=40V
 

ii) Ip=V=600
R 400

=1.5A
 

iii)Is=P=600
V 40

=15A
 

 

GEM SUB-COUNTYFORM 4JOINTEVALUATION
PHYSICS
Paper3
July/August2016
MARKINGSCHEME

1. b(iii)
d(m) 0.8 0.7 0.6 0.5 0.4 0.3

2 112  86 72 60 46 35

  56 43 36 30 23 17.5

cos  0.5592 0.7314 0.8090 0.8660 0.9205 0.9537

Timefor10oscillations  13.25 14.09 14.22 14.87 15.32 15.59

PeriodictimeT(s)  1.325 1.409 1.422 1.487 1.532 1.559

T²(S²)  1.7556 1.9852 2.0221 2.2112 2.3470 2.4305

c) OnGraph
d)Slope,S=changeinT2

changeincos
 

=2.15-1.2
0.88-0.5

=2.7143S2

e) K=1.6π2

S
=1.6(3.142)2

2.7143
  =5.8194S-2

 2. a) d1=3.50cm +0.1
d2=5.21cm +0.1
X=0.855cm

  b.h=4.0cm +0.1
A=43.988
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Timet(seconds) 0 20 40 60 80 100 120 140 160 180 200

TemperatureT1(°C) 80.0  76.0 73.0 70.0 68.0 66.0 64.0 62.0 60.5 59.0 57.5

TemperatureT2(°C)  21.0 25.0 29.0 33.0 37.5 43.0 47.0 52.5 58.0 64.0 68.0

 
f) AgraphofT2(y-axis)againsttime.
g)i)SlopeSatt=90S

48.5-24.0=24.5=0.2722
130-20 90

  ii) K=315SX =315x0.2722x0.855
A(T1-T2) 43.988(64.0-40.0)

 
=74.63025

1,055.712
  =0.0707(4d.p)

 

MAARAFORM FOURJOINTEVALUATION
KenyaCertificateofSecondaryEducation
PHYSICS
Paper-232/1
July/August2016
Time:2hours

SECTIONA(25marks)
AnswerALLthequestionsinthespacesprovided. 

1. Thewaterlevelinaburetteis30.6cm³,50dropsofwatereachofvolume0.2cm³areaddedtothewaterinthe
burette.Whatisthefinalreadingoftheburette. (2marks)

2. Figure1showsagraphshowingthebehaviourofahelicalspring.
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Fig1

 
DeterminethespringconstantinSIunits. (3marks)

3. Twoforcesareactingonabodyasshowninfigure2.
 
 

Fig2
 

Byuseofavector,drawthebodyandshowtheresultantforce. (1mark)
4.TwoidenticalbeakersAandBcontainingequalvolumesofwaterareplacedonabench.ThewaterinAiscold

whileinBiswarm.Identicalpiecesofpotassium permanganateareplacedgentlyatthebottom ofeachbeaker
insidethewater.ItisobservedthatthespreadofcolourinBisfasterthaninA.Explainthisobservation.
(2marks)

5. Figure3showsauniform barofweight5Nandlength1.1m pivotedatapointandinequilibrium undertheaction
oftheforcesshown.

 
Fig3

 
 
 
 
 
 
 
 
 

DeterminethevalueofweightW. (3marks)
6.Statethecontributionphysicshasmadetotheentertainmentindustry. (1mark)
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7.Stateonelimitationofthemicrometerscrewgauge. (1mark)

 
8.
 
 
 
 
 

Fig4
 
 
 
 
 
 
 

Statethelawrepresentedinfigure4. (1mark)
9.Alcoholwasplacedinaflaskfittedwithanairtightcorkasshowninfigure5.
 
 
 
 
 
 
 

Fig5
 
 
 
 
 

Stateandexplainwhatwouldbeobservediftheflaskwascooled. (3marks)
10.Aboypouredsomeboilingwaterintoaplasticcanandplacedanair-tightcorkonitsopenend.Hethenransome

coldwateronitforabout20secondsafterwhichheshookthecanvigorously.Stateandexplainwhathe
observed. (3marks)

 11.Waterflowsalongahorizontalpipeofcross-sectionalarea30cm².Thespeedofthewateris4m/sbutitreaches
7.5m/sinaconstrictioninthepipe.Calculatetheareaoftheconstrictioninm² (3marks)

 

12.Thearrangementinfigure6wasusedtodeterminethespecificheatcapacityofthemetal.
 
 
 
 
 

Fig6
 

 
Statetheprecautionsthatneedtobetaken. (2marks)

 13.StateNewton'ssecondlawofmotion. (1mark)
SECTIONB:(55marks)
AnswerALLquestionsinthissection.

14.a)i)Statetwoconditionsnecessaryforequilibrium ofabodyacteduponbyanumberofforces.
ii)Figure7showsbeakercontainingablockofice.
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Fig7
 
 

Stateandexplainthechangeinstabilitywhentheicemelts. (3marks)
b)Figure8showsadropoffattyacidonawireofdiameter1.4mm

 
 
 
 
 
 

Fig8
Whenthedropofthefattyacidwasplacedoncleanwatersurfaceitformedacircularpatchofdiameter91cm.
i)Estimatethelengthofthemoleculeofthefattyacid. (3marks)
ii)Statetheassumptionmadeinpart(i)above. (1mark)

15.a)Statetheprincipleoftransmissionofpressureinliquids. (1mark)
b)Amassof80kgisbeingliftedbyaforceFappliedontheotherpistonofthemachineasshowninfigure9.

 
Fig9

 

DeterminethevalueofFneededtojustliftthe80kgmassgiventhedensityoftheliquidis1.2g/cm³. (4
marks)

c)Giveonereasonwhyaliftpumpraiseswatertoheightslessthan10m. (1mark)
d)Inanexperiment,itwasobservedthatsoapywaterplacedonawetsmoothsurfacedisplacedtheparticlesof

non-soapywater.Sateandexplainthisobservation. (2marks)
16.a)Ablockofmetalofmass250gat100°Cisdroppedintoalaggedcalorimeterofheatcapacity40JK-1containing

100gofwaterat25°C.Thetemperatureoftheresultingmixturewasfoundtobe40°C.Determine;(Cw =4200Jk-1)
i)Heatgainedbycalorimeter. (2marks)
ii)Heatgainedbywater. (2marks)
iii)Heatlostbytheblock. (2marks)
iv)Specificheatcapacityofthemetalblock. (3marks)
b)Hotmilkinabottlecoolsfasterwhenwrappedinawetcloththanwhenthebottleisimmersedincoldwaterina

bucket.Explain. (2marks)
17.a)Themachinerepresentedinthediagram canbeusedtoliftwaterfrom awell.
 
 
 
 
 

Fig10
 
 
 

Aforceof50Nappliedonthehandleliftswaterofweight180N
i)Calculatetheefficiencyofthemachine. (4marks)
ii)Giveareasonwhytheefficiencyislessthan100%. (1mark)
b)Thefive-ticktapeshownbelowwasproducedbyatickertimerconnectedtomainssupplyof50Hzwhenaforce

pullsthetrolley.
 

Fig11
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Determinetheaccelerationofthetrolley. (4marks)
18.a)i)StateArchimede'sprinciple. (1mark)

ii)Figure12showsabuoy,M,ofvolume120litresandmass60kg.Itisheldinpositioninseawaterofdensity
1.04g/cm³byalightcablefixedtothebottom sothat¾ofthevolumeofthebuoyisbelowthesurfaceofthe
seawater.

 
 
 
 

Fig12

DeterminethetensionTinthecable. (4marks)
b)i)DuringcoldseasonboyslookingaftercattlelitafireinaKimbotinandwhirlitroundverticallywithoutits

contentsfallingout.Explain. (1mark)
ii)Aparticleismovinginacircularpathofradius0.4m withvelocityof7.5m/s.Determineitsangularvelocity.(3
marks)

19.a)Stateaconditionwhichshouldbeattainedbyabodyinaviscousfluidtohaveterminalvelocity.
(1mark)

ii)Ablockofmetalhavingamassof30kgrequiresahorizontalforceof100Ntomoveitwithuniform velocity
alongahorizontalsurface.Calculatetheco-efficientoffriction. (3marks
b)i)StateCharles'law. (1mark)
ii)Givethreereasonswhygaslawsdonotholdatlowtemperatures. (3marks)
c)Distinguishbetweenelasticandinelasticcollisions. (1mark)

 

MAARAFORM FOURJOINTEVALUATION
KenyaCertificateofSecondaryEducation
PHYSICS
Paper-232/2
July/August2016
Time:2hours
SECTIONA(25marks)

 1.Figure1showamethodusedtochargeconductors.Theprocedurefollowsstepsa,bandc
 

Fig1

i)Statethemethodofchargingabove. (1mark)
ii)Explainwhathappensinstep(b)above. (1mark)
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2.Inthespaceprovidedbelow,sketchalabelleddiagram toshowhowapinholecameraformsanimageofavertical
objectplacedinfrontofthepinhole. (3marks)

3.DefineresistanceofaOhmicconductor. (1mark)
4.Stateonereasonwhyconvexmirrorsareusedasdrivingmirrors. (1mark)
5.Howmuchcurrentistakenbyabulbrated100w,250V. (2marks)
6.Figure2showsanexperimentalarrangementS1,S2andSarenarrowslits.
 
 
 
 
 
 
 

Fig2
Statewhatisobservedonthescreenwhenthesourceiswhitelight. (1mark)

7.Anx-raymachineproducesradiationofwavelength1.5×10-11m.Calculatetheenergycontent.
(Planksconstant(h)=6.63×10-34+) (2marks)

8.Astudentsetupanexperimentinthelaboratoryasshowninfigure3.
 

Fig3
 

 
HedirectedaU.Vlightonthecathodeofthephotocellandobservedthatthegalvanometerdeflects.
i)Explainthisobservation. (1mark
ii)Stateoneconditionthatmustbemetforthegalvanometertodeflect. (1mark)

9.Figure4aandfigure4bshowsaP-Njunctionconnectedtoabattery.Itisobservedthatthecurrentinfigure4ais
greaterthanthecurrentinfigure4b

 

Fig4a Fig4b
 
 

Explaintheobservation. (2marks)

10.Figure5showsarelationshipbetweenpotentialdifferenceVandthechargeQacrossandstoredinacapacitor.
 

Fig5
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DeterminethecapacitanceCofthecapacitor. (3marks)
11.Verystrongx-rayshavethesamepropertiesasgammarays.Whatisthemaindifferencebetweenthesetwo

electromagneticwaves. (1mark)
12.Figure6showsaradioactivesubstancecontainedinathickleadboxandemittingradiationsB,CandD.Passing

throughastrongfielddirectedoutoftheplaneofthepaper.
 
 
 
 
 
 

Fig6
 
 
 
 
 

IdentifywithareasontheradiationlabelledD. (2marks)
13.Anobjectofheight10cm standsbeforeadiverginglensoffocallength30cm andatadistanceof20cm from the

lens.Determinetheimagedistance. (3marks)
SECTIONB(55marks)
AnswerALLquestioninthissection

 
14.a)
 

Fig7
 
 
 
 
 
 
 
  i)Usefigure7abovetoanswerthequestionthatfollow;targetTismadeofamaterialofhighmeltingpoint.Givea

reasonforthis. (1mark)
ii)Statetworeasonswhyoilisusedforcoolinginsteadofwater. (2marks)
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iii)WhatpropertydoesthematerialmarkedRhavethatmakesitsuitableforshielding. (1mark)
iv)Howcantheintensityofx-raysproducedbeincreased. (1mark)
b)Figure8belowshowsthemaincomponentsofacathoderayoscilloscope.

 
 
 
 

Fig8
 

NamethepartslabelledAandB. (2marks)
ii)WhatisthefunctionofpartslabelledC. (1mark)
iii)Explainhowelectionsareproduced. (1mark)
iv)Giveareasonwhythetubeisevacuated. (1mark)

15.a)i)Inaconsumerfuseboxindomesticwiring,useofcircuitbreakersispreferredtofuses.Statetwoadvantages
ofusingacircuitbreakeroverafuse. (2marks)
ii)Ahouseissuppliedwith240Vfrom apowersourcewhichisfittedwitha13Afuse.Whatisthemaximum
numberof75wbulbsthatcanbefittedinthehouse. (2marks)
b)Figure9showstwocircuitsclosetoeachother.

 
Fig9

 
Whentheswitchisclosed,thegalvanometershowsareadingandthenreturnstozero.Whentheswitchisthen
opened,thegalvanometershowsareadingintheoppositedirectionandthenreturnstozero.Explainthis
observation. (3marks)
b)Explainhowenergylossesinatransformerarereducedbyhavingasoft-ironcore. (2marks)

16.a)i)Whatisavirtualimage? (1mark)
ii)Completetheraydiagram infigure10belowsoastoform animage. (3marks)

 
 
 
 
 
 
 

Fig10
  

II.Statetwocharacteristicsoftheimageformed. (2marks)
b)i)Arayoflightisincidentonaglass-waterinterfaceasshowninfigure11below.

 
 
 
 
 

Fig11

Calculatetheangleofincidencei.(Taketherefractiveindexofglassandwater3/2and4/3respectively. (3
marks)
ii)Stateoneapplicationoftotalinternalreflection. (1mark)
iii)Prismsarepreferredtoplanemirrorsforuseinperiscopes.Explain. (2marks)

17.a)Statetwoadvantagesofthealkalineaccumulatoroverleadacidaccumulator. (2marks)
b)Figure12showsresistorsinacircuit.

 
 

Fig12
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Calculate
i)Thetotalresistanceofthecircuit. (2marks)
ii)Currentthroughthe6resistor. (3marks)

18.a)i)Thediagram below(figure13)showsamassoscillatingonaspringabovepointm.
 
 
 

Fig13
 
 
 
 
 
 

Identifythepointatwhich
 

I.Thesystem hasmaximum KE (1mark)
II.Thekineticenergyisequaltopotentialenergy. (1mark)
ii)Distinguishbetweenelectromagneticwavesandmechanicalwavesgivinganexampleineach. (2
marks)
b)Figure14showsastandingwaveonastringoflength27cm.

 
 

Fig14

Determinethewavelengthofthewave. (3marks)
c)Otherthantemperaturestatetwootherfactorsthataffectspeedofsoundinair. (2marks)

19.a)
 
 
 

Fig15
 
 
 

Infigure15aboveaninsulatedcopperwireXYliesoverthefixedwireABconnectedtoabattery.Whenthekeyin
thecircuitisclosed,therodXYmoves.
i)InwhichdirectiondoesthewireXYexperiencetheforce?Indicateusinganarrow. (1mark)
ii)WhenistheforceonthewireXYgreatest. (1mark)
iii)Whatistheeffectofreversingboththemagneticfieldanddirectionofflowofcurrent. (1mark)

  iv)Howcanthespeedoftherodbedecreased. (1mark)
c)i)Attractionisnotthesurewayfortestingpolarityofamagnetic.Explain. (1mark)

ii)Figure16belowshowstwosimilarironpins.Oneisplacedonawoodenblockandtheotheronasoftironblock.
 
 
 
 

 
Fig16

 
 

Itwasobservedthatthepinsonthewoodenblockwereattractedtothemagnetwhiletheotheronthesoftiron
blockwasnot.Explain. (2marks)

 



232/1,232/2,232/3physics

Topgradepredictorpublishers Page|
380

MAARAFORM FOURJOINTEVALUATION
KenyaCertificateofSecondaryEducation
PHYSICS
Paper-232/3
July/August2016
Time:2½hours
 1. PartA
Youareprovidedwiththefollowing.
- Twometrerules.
- Astopwatch.
- Ahalf-metrerule
- Tworetortstands.
- Threepiecesofthread.
- Apendulum bob.
Proceedasfollows:

a)Clamponeofthemetreruleshorizontallysothatitslargestfaceisinplaneandthensuspendthesecondmetreruleonthe
clampedmetrerulesothatitbalanceshorizontallyasshowninfigure1

b)Setthelengthofthethreadsuspendingthemetrerule,attachedtoitatAto30cm.
 
 
 
 
 
 

Fig1
 
 
 

TieasecondthreadattachedatBtosupportthesuspendedmetreruleatadistanceD=25cm from A
c)Suspendthependulum bobwithathreadatl=25cm from Bsothatitslengthis20cm asshowninfigure1
d)Displacethehangingmetreruleinahorizontalplaneasshownbythearrowedlinesinfigure1tosetitintohorizontal

oscillations. 
Measuretheduration,toftencompleteoscillationsandarecordintable1againstthevalue25cm ofD.Calculatetherecordthe
period,TanditssquareT²

e)RepeatfortheothervaluesofDshownintable1. (7marks)
  Table1

D(cm) t(seconds) T(seconds) T²(Second²)

25      

30      

35      

40      

45      

f)PlotthegraphofD(cm)againstT²(Second²) (5marks)
g)Determinetheslope,Softhegraph. (2marks)
PARTB

Youareprovidedwiththefollowing,
- Around-bottomedflaskcontainingsomewaterandfittedwithadeliverytube.
- Athermometer.
- Abalance
- Ameasuringcylinder.
- Athermometer
- Aretortstand
- Acalorimeter
- ABunsenburner.

Proceedasfollows
h)Clamptheflaskandheatthewaterasshowninfigure2andheatthewater.

 
 
 
 
 

Fig2
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i) Measurethemass,mCthecalorimetercanandstirrer.
mc=kg. (1mark)

j) Measure60cm³ofwaterandputitinthecalorimetercan.
k)Measurethemassofthecalorimetercan,stirrerandthewater,m1

m1=kg. (½mark)
l) Measurethetemperature,T1ofthewaterinthecalorimetercan.
T1=°C (½mark)

m)PlacethecananditscontentsintotheJacket.Whenthesteam isissuingfreelyfrom thedeliverytube,diptheendofthe
deliverytubeintothewaterinthecalorimetercanandkeepstirringuntilthetemperatureofwaterrisesby25°C

NotethenewtemperatureT2asyouquicklyremovethetubeform thewater. (1mark)
n)Measurethemassm2ofthecalorimeteranditscontentandhencedeterminethevalueofm =m2-m1

m2=kg (1mark)
o)Calculatethequantityngiventhan mn=100
(Wheremw inthemassofwaterthatwasputinthecalorimetercan,tistemperaturechangeofthecananditscontents,risthe

changeofthetemperatureofthecondensedsteam.) (2marks)
2.PARTA
Youareprovidedwiththefollowing:
- Aswitch
- Aresistancewiremountedonamillimeterscale
- Sixconnectingwires.
- Anammeter
- Avoltmeter
- Amicrometerscrewgauge
- Apairofcells.
Proceedasfollows.

a)Measurethediameter,doftheresistancewire.
i) d= mm (½mark)
ii)d=m (½mark)

b)Connectthecircuitasshowninfigure3
 
 

 

Figure3
i) ClosetheswitchSandmeasurethepotentialdifference,Vocrossthe1.0m lengthofresistancewireandcurrent,Io

VO= (1mark)
Io= (1mark)

ii)Calculatetheresistance,RoofthewirePQ (1mark)
iii)Calculatetheareaofthecross-section,Aofthewire. (1mark)
iv)Determinetheconstant,Kofthewirefrom therelationKl=RoA,wherelisthelengthofthewireandAistheareaofthecross-

sectionofthewire. (2marks)
PARTB
Youareprovidedwiththefollowing

- Asoftboard
- Fouropticalpins
- Twothumbpins
- Onehalf-metrerule
- Oneglassprism
- 2Sheetsofwhitepaper.
- Someplastacine

Proceedasfollows:
c)Measureoneoftheanglesoftheprism (therefractingangle),A (1mark)

Markthisanglewithsomeplasticine.
TheplasticineshouldremaininplacethroughouttheexperimenttoidentifytherefractingangleA.

d)Placeoneofthesheetsofpaperonthesoft-boardandfixitontheboardwiththumbpinsplacedatthecorners.
e)Placetheprism ononeofitstriangularfacesontheupperthirdofthesheetofpaperanddrawitsoutlineABC.Removethe

prism anddrawanormalNON'suchthatAOisaboutonethirdofAB.DrawalsolineDOmakingananglei= DON=60°.See
figure4,Replacetheprism onitsoutline
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NowfixtwopinsP1andP2onDOasuprightaspossibleandasfarapartaspossible.

f) ViewthepinsthroughfaceACandplacepinsP3andP4inlinewiththeimagesofP1andP2seenthroughtheprism.
 
 
 
 
 
 
 

Fig4
 
 
 
 
 
 
 

Removetheprism from itsoutline.JoinP3toP4andextendittomeetDOZatY.Note,D,OandZarecollinear.Measureangle
ZYX=R.Recorditsvalueintable2.

g) Drawanotheroutlineoftheprism inthemiddlethirdofthesheetofpaperandrepeatparts(c),(d)and(e)withothervaluesof
iontable2Recordyourvaluesintable2. (6marks)

  Table2

i° 60 55 50 45 40 35 30

R°              

i) PlotagraphofR°againsti°infigure5. (3marks)
 

 
 
 
 

j) Determinetheminimum valueRminofR. (2marks)
k)FindVgiventhat (3marks)
l) NameofquantityV. (1mark)
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MAARAFORM FOURJOINTEVALUATION
KenyaCertificateofSecondaryEducation
PHYSICS

Paper-232/1
July/August-2016
MARKINGSCHEME

 1. 0.2×50=10cm³
30.6-10
=20.6cm³

2. K=slope-1

 

 
=22.22N/m

 3.

3N

 
 
4. Diffusionisfasterwithwarm liquidbecausethe

movement
ofparticlesisfasterduetoincreasedenergy.

5. Clockwisemoments=Anticlockwisemoments.

 

100+100+100=150+75w
150=75w w=2N

6. Refinementofsoundcolour
mixingtechniques.

7. Itcannotbeusedtomeasureinternaldiameters
Ithashighinefficiencyduetothescrew.

8. Pressurelaw
9. Waterlevelfirstrisesthenaftersometimeitfalls.

Sinceglassflaskhaspoorthermalconductivity
theflaskcontractsfirst.
Aftersometimethewatercontractsbutagreater
contraction thanglassflask.

10.Thecancrushedinwardsthenitregainedits
shape.
Shakinggeneratemoresteam inthecan.The
steam generatedcausesariseinpressureinthe
canpushingthewallofthecanoutwardand
shapewasrestored.

11.

 

12.Themetalcylindermustbehighlypolishedand
heavilylagged.

- Thetwoholesshouldbefilledwithalightoilto
improvethermalcontactwiththeheaterandthe
thermometer.

13.Therateofchangeofmomentum ofabodyis
directly
proportionaltotheappliedforceandtakesplace
inthe
directioninwhichthisforceacts.
SECTIONB-55marks

14.a)
- Sum ofclockwisemomentsmustbeequaltosum

ofanticlockwisemoments.
- Sum ofdownwardforcesmustbeequaltosum of

upwardforces
ii) Stabilityincrease.Whenicemeltsthevolume
deceases,thislowerstheCOGhencestabilityof
thebeaker.
b)i)Volumeofdrop=volumeofcylindricalfilm

 

ii) Allsaltyaciddropformsafilm
- Allmolecularareincontactwithwateraswell
asthemselves. anyone.

15.a) Pressureappliedatonepartinaliquidis
transmittedequallytoallotherpartsofthe
enclosedliquid.
b) PressureonB=PressureofA

 
 
 
 

 

c) Lowatmosphericpressureinplaceshigh
abovesealevel
- Leakagesatthevalvesandpistons any
one
d) Soapywaterisanimpurity,whichreducesthe
surfacetensionofwater.Theoutsidesurface
tensionpullswaterapart.

16.a) i) Q=m=40×15=600Joules
ii) Q=MC
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   iii) Q=MC
 

iv) Heatlostbyblock=heatgainedby
water

andcalorimeter
  15C=600+6300

 

 
  b) Heatenergyisconductedfrom themilk

throughthewallofbottle.Thisheatenergyis
absorbedbythewaterinthe clothwhich
evaporate(latentheatofvaporisation)

Lessheatisabsorbedbythewaterinbucketdue
toconvectionhenceslowercooling.

 
17.a)

ii)-Friction
- Useless(wtofrope+bucket)

 
b)

 
18.a)Statethatwhenabodyistotallyorpartially

immersedinfluid,itexperiencesanupthrustforce
whichisequaltothe weightofthefluid
displaced.

ii) Volumeofwaterdisplaced
Weightofwater
Weightofbuoy
Upthrust =weightofdisplacedwater.

TensionT =upthrust-weightofbuoy
=936-300
=636N

b)i)Thecentripetalforceactinginthevertical
positionisgreaterthantheweightofthecontent
intin
ii)Angularvelocity@

 
 19.a) Netresultantforceiszero

or
Fv+U=mg

 
ii) F= mg

 

b)i)Volumeofafixedmassofagasisdirectly
proportionaltoabsolutetemperatureprovided
thatpressureiskeptconstant.

ii)Neglectingtheeffectofthesizeof
moleculesofthegas.
- Neglectingthepresenceoftheinter-molecules
force
- Assumptionofzerovolumeandpressure

c)ElasticcollisionsbothKEandmomentum are
conservedwhile
Inelasticcollisionsanymomentum isconserved.

 

MAARAFORM FOURJOINTEVALUATION
KenyaCertificateofSecondaryEducation
PHYSICS

Paper-232/2
July/August-2016
MARKINGSCHEME

   
1. i) Inductionmethod 1markCAO

ii) Earthingtoneutralisepositivecharges 1markcorrect
explanation

2.
1mark2rayscorrectly
intersecting.

1markinvertedimageon
thescreen
1markcorrectlylabelled
diagram (atleast2parts)

 
3. Resistanceistheratioofp.d.,Vacrosstheendsofaconductortothecurrent,1passingthroughit. 1mark

correction definition.
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4.-Convexmirrorgiveserect/uprightimage
- Convexmirrorhasawidefieldofview 1markanyonecorrect
5. P =IV

100=250I 1marksubstitution
I=0.04A 1markcorrectanswer

6. Allfringeshavecolourededgesexceptthecentralone. 1markcorrectobservations
7. E=hf
 

1markcorrectsubstitution
1markcorrectanswer

 8.Electronsareejectedfrom thecathodebytheradiationandareacceleratedtowardstheanodehencecompleting
thecircuit. 1markcorrectexplanation

9. Thediodein(a)isforwardbiasedwhile9(b)isreversebiased.
Thebatteryin9(a)enhancesflowofelectronsacrossthebarrier. 2marks correctexplanation

10.
1markcorrectformula

 
1markcorrect
substitution

 
1markcorrectanswerwithunits

 

11.X-raysareproducedwhenfastmovingelectionshitametaltargetwhilegammaraysoriginatefrom disintegration
of
nucleusofanatom. 1markcorrectexplanation

12.Alpha 1markCAO
Thepathfollowedbytheradiationsislesscurved/Theyhavealargemass 1markanycorrectonemark

13.
 

1markformula
 
 
 

1markSubstitution
 
 
 

1markcorrectanswer
 

SECTIONB:55marks
 
14.a)i)Topreventthetargetfrom meltingduetoimmenseheat/towithstandveryhightemperatures.1mark any

correct
ii) -Higherboilingpointthanwater1markCAO

-Oilhasalowerheatcapacitythanwater 1markCAO
iii)-Leadhasahighdensity 1markCAO

Increasingtheheatingcurrent 1markCAO
b) i) A-Grid 1markCAO

B-Anode 1markCAO
ii) Todeflectthecathoderaysvertically 1markCAO
iii)Currentheatsupcathodeandelectronsareproducedbythermionicemission 1markcorrectexplanation
iv)Reducecollision/lossofK.Eofcathoderays 1markanycorrect
- PreventionisationofgasintheCRT

15.a)i)Breaksthecircuitinstantaneously 1mark
- Itseconomicalsinceitisnotreplacedafteroverloadorshortcircuit 1mark
ii)
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1markcorrectvalueofpower
 
 
 

1markcorrectanswer
 
 

b)i)Whentheswitchisclosed,fluxinthecoilontheL.H.SgrowsandlinkstheothercoiltherebyinducingE.M.F
Whencurrentissteadynofluxchangesandhencenocurrent.
Whentheswitchisopenedtheflux,collapses,henceinducingcurrentintheoppositedirection. 1mark

correct
explanation
ii) Softironreduceslossesduetohysteresis. 1mark

Thisisbecauseitiseasilymagnetisedanddemagnetised. 1markcorrectexplanation
16.a) i)Imagethatcannotbecapturedonthescreen 1markcorrectdefinition
 

ii)
 
 
 
 
 
 
 
 

1marktwocorrectlydrawnrays 
1markcorrectlocationoftheimage 
1mark natureoftheimage

 
iii)-Real 1mark

-Verticallyinverted 1mark
-Largerthantheobject
-FormedbeyondC anytwocorrect.

b) i) 1markformula
 

1marksubstitution
1markAnswer

ii) Communicationtotransmitwaves.
Inmedicinetoviewinternalorgans 1markAnyonecorrect

iii)-Prismsdonotabsorbenergyfrom incidentradiation 1markanytwocorrect
- prism donotproducemultipleimages 1mark
- Prism donottarnishorpeelofflikemirrors

17.a)i)
- Requireslittleattentiontomaintain 1mark
- Largecurrentscanbedrawnfrom them overlongperiod 1mark
ii) Gasesarealwaysproducedduringcharginghencecapsareopenedforgassing.1mark
b) 1markcorrectsubstitution

1markcorrectanswerwithunits
ii) Totalcurrent
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1marktotalcurrent correct

Currentdividesintheratio1:2 1marksubstitution

1markfinalanswer
18.a)i)I. M 1markCAO

II. betweenLandM orNandM 1markanyonecorrect
ii) E.M wavesarewaveswhichdonotrequirematerialmedium fortransmissione.g.lightwaveswhile
mechanical

wavesarewaveswhichrequirematerialmedium for 1markcorrectexample
transmissione.g.soundwaves. 1markcorrectexample

b)
1.5isproportionalto27.0cm 1markproportionality
1=x

1markcorrectsubstitution

=18cm correctanswer
c) -Humidity 1markCAO

-Wind(drought) 1markCAO
19.a) i)rodXYmovestowardsrighthandside 1markCAO

ii)Whenthewireispositionedatrightanglestothemagnetfield1markCAO
iii)Noeffect 1markCAO
iv)Increasingthecurrentusingweakmagnet 1markanyonecorrect

b) i)Attractionoccursbetweenamagnetandmagneticmaterialorbetweenunlikepolesofamagnet.
1mark

ii)-Softironbecomeaninducedmagnetandattractsthepin 1mark
- Woodisnonmagneticmaterialhencedoesnotattractthepin 1mark


