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indicatedandthatnoquestionsaremissing.

FOREXAMINERSUSEONLY

SECTION QUESTION MAXIMUM

SCORE

CANDIDATES

SCORE

A 1-12 25

B

13 9

14 11

15 13

16 09



2

17 13

TOTAL 80



3

SECTIONA(25MARKS)

1.Amicrometerscrewgaugehasazeroerrorof-0.03mm.Itisusedtomeasurethediameterof
awire.Iftheactualdiameterofthewireis0.30mm,drawthemicrometerscrewgauge
showingthemeasureddiameterofthewire.
(3mks)

……………………………………………………………………………………………………….......

……………………………………………………………………………………………………….......
……………………………………………………………………………………………………….......

……………………………………………………………………………………………………….......

2.Theheightofthemercurycolumninabarometerataplaceis64cm.Whatwouldbetheheight
of

acolumnofparaffininbarometeratthesameplace?(Densityofparaffin=8.0x102kgm-3)
(3mks)

……………………………………………………………………………………………………….......

……………………………………………………………………………………………………….......

……………………………………………………………………………………………………….......

……………………………………………………………………………………………………….......

3. Figure1showstwoaluminium containerAandBplacedonawoodentablecontainersAand

Bhaveequalvolumeofhotwaterinitiallyatthesametemperature

ExplainwhywaterinBcoolsfasterthanwaterinA. (1mk)

……………………………………………………………………………………………………….......

……………………………………………………………………………………………………….......
4.Smokeparticlesinairwhenstronglyilluminatedwereobservedtodescribeacontinuous

random andhaphazardmotion.Explainwhatwouldbeobservedifairtemperatureis

decreased (2mks)

Figure1
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…………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………

5.Two10gmasseswerefixedusingwaxonthesidesoftwoaluminium platesofsame

thickness.Oneoftheplateswaspolishedshinnywhiletheotherwaspaintedblack.Theheater

wasplacedclosetotheshinyplatebutfurtherawayfrom theblackenedplate.Explainwhythe

twomassesfelloffatthesametimes

(2mks)

……………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………

6.Explainwhygaseseasilycompressiblewhileliquidsandsolidsarealmostincompressible
(2mks)

…………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………

7.Statetwopropertiesofaclinicalthermometerthatmakeitsuitableformeasuringbody
temperature
(2mks)

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

8.Thepointerofaspringpointsat2cm whennoloadhasbeenadded.Amassof200gisadded

andthepointerpointsat6cm.Determinetheloadthatmakesthepointerindicate9.5cm

(3mks)

…………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………

…

9.Sketchavelocity–timegraphtoshowmotionofabodythrownverticallyupwardswithan

10g
mas
s

10g
mas
s

black

shinny
heater

Figure2
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initialvelocityofum/suptothemaximum height

(1mk)

10.Auniform rodoflength4m andmass4kgispivotedat3.6m mark.Therodisheldhorizontally
withaverticalropeat4m markasshownbelow

Figure3

CalculatetensionTintherope(Takeg=10N/kg) (3mks)

…………………………………………………………………………………………………….……………………………………………………………………

………………………………………….

…………………………………………………………………………………………………….……………………………………………………………………

………………………………………….

11.OneofthetransportTLBrulesisthatapassengershouldputonthesafetybelt.Explainhow
thebeltenhancessafetyincaseofanaccident.
(1mk)

…………………………………………………………………………………………………….……………………………………………………………………

………………………………………….

12.Thefigurebelowshowsavesselrestingonahorizontalbench.
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Figure4

Stateandexplaintheeffectonthestabilityofthevesselwhenitisfilledwithwater. (2mks)

…………………………………………………………………………………………………….……………………………………………………………………

………………………………………….

…………………………………………………………………………………………………….……………………………………………………………………

………………………………………….

SECTIONB:(55marks)

(Answerallthequestionsinthissection)

13.(a)1200gofliquidat10°Cispouredintoawell-laggedcalorimeter.Anelectricheaterrated
1KW isusedtoheattheliquid.Thegraphbelowshowsthevariationofthetemperatureofthe

liquid
withtime.

i) StatetheboilingpointoftheliquidinKelvinscale. (1mk)

…………………………………………………………………………………………………...
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…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

ii) Stateareasonwhythegraphdoesnotstartfrom origin.

(1mk)

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

…………………………………………………………………………………………………...

iii) Determinehowmuchheatisgivenoutbytheheatertoheattheliquidtotheboiling
point.
(2mks)

iv.Determinethespecificheatcapacityoftheliquid (2mks)
v.If50goftheliquidvaporwascollectedbytheendofthe8thminute,determinethespecific

latentheatofvaporizationoftheliquid. (3mks)

14.(a)Statethepressurelawforanidealgas. (1mk)

..................................................................................................................................................................

..................................................................................................................................................................

...................................................................................................................................................

(b)ThepressurePofafixedmassofagasataconstanttemperatureofT=200Kisvaried

continuouslyandvaluesofcorrespondingvolumerecorded.AgraphPagainst isshownon
gridbelow.
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Usethegraphtodetermine:

(i)Thevolumeofthegaswhenthepressurereads (2mks)

(ii)TheSlopeofthegraph. (2mks)

(iii)GiventhatT=
PV

2R
whereRisaconstant,usetheslopeobtainedin(ii)abovetodetermine

the
ValueofR (3mks)

(c)Thepetrolairmixtureinthecylinderofacarengineisignitedwhenthepistonisinthe
positionshownbelow.
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Explainintermsofkinetictheorywhythepistonmovesdownwards. (3mks)

........................................................................................................................................................................

........................................................................................................................................................................

........................................................................................................................................................................

............................................................................................................................

15.(a)Statethelawoffloatation. (1mk)

(b)Ablockofwoodofmass80kgfloatsinwaterwith0.6ofitsvolumeinwater.Calculatethe

numberofrodseach20gthatcanbeplacedontheblocksothatitstopislevelwiththe

surfaceofwater.

(4mks)

(c)Thediagram infigure9belowshowsawoodenblockofdimensions50cm by40cm by

20cm heldinpositionbyastringattachedtothebottom ofaswimmingpool.Thedensityof

theblockis600kgm-3.
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i. Statethethreeforcesactingontheblockandwriteanequationlinkingthem whenthe

blockisstationary.

(2mks)

ii. Calculatethetensiononthestring.

(3mks)

(b)ThefigurebelowshowsametalrodABoflength2m horizontallybalancedwhilesupportedby

apivotandastring.

100

Determinethemassofthemetalrodifthetensionis15N. (3mks)

16.(a)ThefigurebelowshowsassesA,BandCplacedatdifferentpointsonarotatingtable.

TheangularvelocityW,ofthetablecanbevaried
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i. StateandExplaintwofactorsthatdeterminewhetheraparticularmassslidesoffthe

tableornot.

(4mks)

ii. ItisfoundthatthemassesslideoffatangularvelocitiesWA,WB andWC respectively.

ArrangethevaluesofWA,WBandWCindecreasingorder.

(1mk)

(b)Ablockofmass200gisplacedonafrictionlessrotatingtablewhilefixedtothe

centreofthetablebyathinthread.Thedistancefrom theCentreofthetabletothe

blockis15cm.Ifthemaximum tensionthethreadcanwithstandis5.6N,determinethe

maximum angular velocity the table can attain before the thread cuts.

(4mks)
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17.Astonethrownverticallyupwardsfrom thebaseofamountainwithaninitialvelocityof

100m/s.Thestonejuststoppedastheapexandcameback.Anotherboyprojectedastone

horizontallyfrom thetopofthemountain.Calculate:-

(a)Heightofthemountain.

(3mks)

(b)Timetakenforthestonetofollowthetrajectory. (2mks)

(c)Therangeifthehorizontalvelocityis20m/s,

(2mks)

(d)Calculatetheimpulseofforceproducedwhenatableispulledfor3sbyaconstantforceof

10Ntowardstherightandthenfor2sbyaconstantforceof20Ntowardstheleft.

(2mks)

(e)Thefigurebelow showsatapefrom atrolleyacceleratingat5m/s2 andthetimeris

vibratingat100Hz.

Timer

Trolley

B Tape
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A 0.125

Calculate:

(i)Changeinvelocityfrom AtoB. (2mks)

(ii)Thefinalvelocityofthetrolley. (2mks)


