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SECTIONA(25MARKS)
Answerallthequestionsinthissectioninthespacesprovided.

(Takeg=10N/kgor10m/s2)

1.Thefigure1belowshowsawirewoundonatesttube.Thewindingsjusttoucheachother.If
thetotalnumberofcompleteloopswasfoundtobe15,andthedistancecoveredbythe
windingsonthetesttubeis20cm;findtheradiusofthewire.

(2marks)
Figure1

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

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

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

2.Aparatrooperflexeshislegswhenhelands.Explain
(1mark)

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

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

3.Aneedlemayfloatoncleanwaterbutsinkswhenadetergentisadded.Explain. (1
mark)

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

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

4.Themassofafabricofalargeballoonis100kg.theballoonisfilledwith200m3ofhelium and
attachedtoacablefixedtothegroundasshownbelow.

Given thatthe densities ofairand helium are 1.3 kg/m3 and 0.018kg/m3 respectively,
determine the tension in the string.
(3marks)

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

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

20cm
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………………………………………………………………………………………………………………

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

5.Waterflowsinapipeofdiameter7cm ataspeedof5m/s.Thewaterthengetstothe
perforatedendwhichhas20holesofdiameter0.7cm each.Determinethespeedofwaterjets.

(3marks)
……………………………………………………………………………………………………………………………………………………………………………

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

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

……………………………………………………

6.Foranenclosedsystem withaliquid,aforceisappliedatonepoint.
a)Brieflyexplainhowforceistransmittedtootherpartsofthesystem. (2

marks)
……………………………………………………………………………………………………………………………………………………………………………

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

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

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

b)Stateoneapplicationofsuchasystem. (1marks)
……………………………………………………………………………………………………………………………………………………………………………

………………………………………………………

7.A150gmasstiedonastringiswhirledinaverticalcircleofradius30cm withauniform speed.
Atthelowestpositionthetensioninthestringis9.5N.Calculatethevelocityofthemass.
(3marks)

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

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

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

…………………………………………………...

8.AspringofelasticconstantKhasitslengthincreasedfrom 4.00m whenunloadedto4.25m
whenloadedwitha75Nweight.Assumingthattheelasticlimitisnotexceeded,determinethe
valueofK. (2marks)

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

………………………………………………………

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

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

9.Thefigure2belowshowsaglasstubefittedontoaboilingtubefilledwithwater.Stateand
explainwhatisobservedwhentheboilingtubeisheated.
(2marks)
Figure2

Glasstube

Cor

Water
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……………………………………………………………………………………………………………………………………………………………………………

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

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

10.Abusthatcarriesgoodsintheroofcarrierislessstablethanonethatcarriesgoodsinthe
boot.Explainwhythisisso.(1mark)

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

………………………………………………………

11.Arodconsistsofglassononepartandcopperontheother.Therodiswrappedwithapieceof
paperandthenaflamepassedbelowit.Itisobservedthatthepaperonthesidewithglassis
charredwhilethatonthesideofcopperisnot.Explainthisobservation.

(1mark)
……………………………………………………………………………………………………………………………………………………………………………

………………………………………………………

12.Thefigure3belowshowsauniform 50cm rod.Itisbalancedhorizontallybyaloadof4Non
oneend.Calculatetheweightoftherod.
(2marks)

fig.3

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

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

……

13.Thefigure4belowshowsabimetallicstripcooledbelowroom temperature.Sketchontheside
thebimetallicstripatroom temperature.
(1Mark)
Figure4.

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

………………………………………………………

4N

20cm
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SECTIONB(55Marks)
Answerallquestionsinthissectioninthespacesprovided.

14.a)Define“absolutezerotemperature”foranidealgas (1
Mark)

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

………………………………………………………

b)Usingkinetictheory,explainBoyle’slawforanidealgas.
(2Marks)
……………………………………………………………………………………………………………………………………………………………………………

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

c)Thediagram showsanexperimentto investigatetherelationshipbetweenvolumeand
temperatureofafixedmassofgasatconstantpressure.

i) Explainthefunctionof;
(I)Concentratedsulphuricacid (1
Mark)

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

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

(II)Stirrer (1Mark)
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………………………………………………………………………………………………………………

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

ii).ExplainhowthesetupabovecanbeusedtoverifyCharleslawforanidealgas
(3Marks)

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

………………………………………………………

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

………………………………………………………

iii.Onthegridbelow sketchagraphofvolume(cm3)againsttemperature(0c).Markwith
letterTthe

absolutezerotemperature. (2
Marks)
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(d)Acolumnofair20cm longistrappedbymercurythread6cm longasshowninfigure7(a)
below.

Ifthetubeisnowinverted,determinecolumnXinfigureb).Takeatmosphericpressureas76cm
ofmercury. (2Marks)

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

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

15.Thefigure8below showsanexperimentalsetupforestimatingthediameterofanoil
molecule.
Figure8

a)Describehowtheoilpatchisformed (2Marks)
………………………………………………………………………………………………………………

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

…………………………………………………

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

b)i)Inthisexperimentthediameter‘d’oftheoilpatchwasmeasuredtobe21cm foranoil
dropof
radius0.28mm.Determinethediameteroftheoilmolecule. (3Marks)

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

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

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

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

ii)Stateanytwoassumptionsmadeincalculatingthediameteroftheoilmolecule.
(2Marks)

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

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

d

Woodenplanks

Tray

Water

Oilpath

Lycopodium

powder

20c

6c

6c

x

Air
Fig7

(a) (b)
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c)Whatistheroleofthelycopodium powderinthisexperiment?
(1Mark)

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

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

d)Describeonemethodofdeterminingthediameterofanoildrop.
(2Marks)

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

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

16. Thefigure9below showsthepatternformedonatapeinanexperimenttodeterminethe
accelerationofatrolley.Thefrequencyofthetickertapeusedwas50Hz
Figure9

Calculate
i) Theinitialvelocityofthetrolley (2Marks)

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

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

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

ii) Thefinalvelocityofthetrolley (2Marks)
………………………………………………………………………………………………………………

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

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

iii) Theaccelerationofthetrolley (2Marks)
………………………………………………………………………………………………………………

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

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

b)Agunisfiredverticallyupwardsfrom thetopofanopentruckmovinghorizontallyata
uniform velocity of50m/s.Thebulletattainsamaximum heightof45m.

Calculate
i) Thetimetakenbythebullettoreachthemaximum height (3Marks)

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

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

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

ii)Thedistancecoveredbythetruckjustbeforethebulletreachesthelevelfrom whichit
wasfired.
(3Marks)

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

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

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

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

5cm
1cm
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17.Amanusedawoodenplanktoliftawoodenlogfrom thegroundtoastationarytruckas

showninthefigure.Thewoodenplankisinclinedatanangleof300totheground.
Figure10

i)Showthatthevelocityratioofthesystem isgivenasV.R= 1

Sin300

(3Marks)
………………………………………………………………………………………………………………

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

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

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

ii)Giventhatthesystem is65%efficient,determinetheMechanicalAdvantage. (3
marks)

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

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

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

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

iii)Explainwhytheefficiencyofthissystem cannotbe100%.
(1Mark)

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

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

b)Thefigure11showsapulleysystem.
Figure11

i) Statethevelocityratioofthemachine.
(1Mark)

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

Effort

Load
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………………………………………………………………………………………………………………

ii)ExplainwhathappenstotheMechanicalAdvantageofthemachineastheloadis
increasedgradually.
(1Mark)

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

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

c)Waterdropsfrom awaterfalltothebottom.Thetemperatureofthewaterisfoundtobe
higheratthebottom thanatthetop.Statetheenergytransformations.
(1Mark)

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

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

18.a)Define“specificheatcapacity”ofasubstance (1Mark)
………………………………………………………………………………………………………………

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

b)Inanexperimentanaluminium blockofmass2kgwasheatedusinganimmersionheateras
showninfigure12below
Figure12

Thetemperatureoftheblockwasrecordedeveryminuteforexactlyfiveminutesandthen

theheaterwasswitchedoff.Agraphoftemperaturein0cagainsttimeinminutesforthe
experimentisshownbelow.

A

(+)
(-)

V
Thermometer

Aluminium block

Insulating

cover
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Figure13

Studythegraphaboveandanswerthequestionsthatfollow.
Suggestwhy;

i) ThereadinginthethermometerroserelativelyslowlybetweenpointAandB.
(1Mark)

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

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

ii)Thetemperaturecontinuedtoriseaftertheheaterwasswitchedoff
(1Mark)

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

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

iii)Usethestraightportionofthegraph(BtoC)tocalculatethespecificheatcapacityofthe
aluminium giventhatthevoltmeterread22.00Vandammeter10Athroughoutthecourseof
theexperiment.
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(3Marks)
………………………………………………………………………………………………………………

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

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

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

c)Explainthetworeasonswhythevaluecalculatedinb)iii)willnotbeaccurate.
(2Marks)

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

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

d)AtemperaturescaleXhasanicepointof400 andasteam pointof2400 .Whatisthe

temperatureinX0whentheCelsiustemperatureis500C.
(3Marks)

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

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

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

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


