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PHYSICSI
PARTI

1. StatethereadingindicatedonthescaleinFig.1shownbelow.

0
pointer

1

Fig.1 N
(1mk)

2. Abrightobjectstandsinfrontofapin-holecamera. Statetwochangesthatoccurontheimageas
thecameraismovedclosertotheobject.
2mks

3. Ameasuringcylinderofheight30cm isfilledtoaheightof20cm withwaterandtherestisoccupied
bykerosene. Determinethepressureactingonitsbase.
3mks

4. Thediagram infig.2showsthepathtakenbyagasmolecule.

a. ExplainwhythemoleculedeviatesatsomepointssuchasB.
1mk

b. Statethelawofmotionthatgovernsmovementfrom AtoB.
1mk

5. Anobjectstandsbetweentwoparallelplanemirrorsfacingeachother. Showbycalculationthat
thenumberof

imagesformedisinfinite.
1mk

6. Athermometricliquidshouldhavelowmeltingandhighboilingpoint. Statetwootherproperties
thatmakealiquidsuitableasathermometricsubstance.
1mk

7. Thediagram inFig.3representsasolidmetalspheresuspendedonalightstringinavacuum.

String
Fig.3

Sphere

a. Markonthediagram thedirectionsandnamesoftheforcesactingonthesphere
2mks

b. Ifthesphereisraisedalittleandthenreleasedthestringbreaks. Explain
1mk

8. Drawadiagram toshowhowasinglepulleycanbearrangedtohaveavelocityratioof2.
2mks
9. Abobofmass2.2kgisgentlydroppedontoatrolleyofmass0.5kgmovingwithavelocityof2.0ms-

1onasmoothhorizontalrunway. Determinethefinalvelocityofthetrolleyandbob.
2mks

10. Thediagram infig.4representsathinuniform triangularsheetofmaterial. Markaccuratelyits
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centreofgravity,showinghowyouarriveatit.
1mk

Fig.4

11. Adullmetallicmugandapailofthesamematerialarebothfilledwithhotwaterofthesame
temperature. Theirtopsarethencovered. Explainwhywaterinthemugcoolsfaster.

1mk
12. Apendulum bobisrevolvedinacircleofradius0.6m. Calculateitsdisplacementafterithas

covered¼ofacycle.
2mks

13. Fig.5representstwoparallelcurrent–carryingconductorsPandQplacedclosetoeachother.
ThedirectionofcurrentinPisintothepaperwhileinQ,currentisoutofthepaper.

Onthesamediagram,
a. Sketchthemagneticfieldpattern 1mk
b. Indicatetheforce,Fduetocurrentoneachconductor. 1mk

14. Statethreefactorsonwhichtheturningeffectofaforcedepends. 3mks
15. Fig.6showsacircularmetallicplatewithafairlybigcircularholeatthecentre. Explainwhythe
holemay

retainitsdiameterastheplateisheated. 1mk

Fig.6

16. Anobjectweighs3.0Ninairand2.5Nwhencompletelyimmersedinwater. Determinethedensity
of object.
3mks

17. Youareprovidedwithtwodrycells,anammeterandtwotorchbulbs. Drawthecirculardiagram to
showhow

youwouldconnectthem togivethemaximum totalcurrent. Theammetershouldbeconnected
whereitreadsthemaximum current.

18. Fig.7representsanetworkofcapacitors. Determinetheeffectivecapacitanceofthenetwork.
3mks
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19. Statetwoadvantagesofparallelarrangementofelectricbulbsindomesticwiring.
3mks
20. Statethreedifferencesbetweenfrictioninliquidsandfrictionbetweensolids.
3mks
21. Explainwhygastanksareusuallypaintedwithaluminium ratherthanoilpaint.
1mk
22.Thediagram infig.8showspartofacrowdedscalemagnifiedbyahandlens.

Fig.8
Determinethemagnificationcausedbythelens. 1mk

23. AfixedamountofgaswastakenthroughanumberofprocessesrepresentedbyAB,BCandCAin
fig.9.

a. WhichprocesswascarriedoutaccordingtoBoyleslaw?
1mk

b. SuggesthowprocessABwascarriedout.
1mk

24. Thefinalkineticenergyofanobjectisdoubleitsoriginalvalue. Bywhatratiodoesitsvelocity
increase?2mks
25. Adropofanilineisreleasedtofallthroughalongcolumnofwaterheldinaverticaltube. Explain
whythedrop

finallyacquiresasteadyvelocity.
2mks
26. Astudentheatedwatertoatemperatureof90oCandmixeditwith0.25kgofcoldwaterat22oC.
Afterstirring,

themixtureattainedauniform temperatureof42oC. Whatwasthemassofhotwater?
Thecircuitinfig.10representsadrycellconnectedtoanetworkofresistors. Useittoanswer
questions27and28.

27. DeterminethepotentialdifferencebetweenAandB.
3mks
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28. InwhichdirectionwillcurrentflowbetweenAandBifthetwopointsareconnectedthrougha
conductor?
1mk
29. Abodymovesinacircleofcircumference5m withaspeedof1.25ms-1.

Sketchitsdistance–timegraph,takingthecentreofthecircleasthereferencepoint.
1mk

Whatisthefrequencyofitsrevolution?
2mks

ThegraphsinFig.IIrepresentthesamewave.

4Distance(m)
0 0.02 Time(s)

Fig.11
Usethegraphstodetermine

i.Wavelengthofthewave. 1mk
ii. Velocityofthewave. 2mks

31. Anailisprovidedwithasharppointandflathead. Explaintheadvantageof thesefeatures.
2mks
32.Raindropsofaveragemass0.15gstrikeahorizontalplateatarateof60dropspersecond. The

dropsarrivewithanaveragevelocityof34ms-1. Calculatetheaverageforceexertedontheplate.
2mks

33. AchargedplateXisconnectedtoanelectroscopeandthenplacedparalleltoasecondplateYof
thesamesize.

YisdirectlyinfrontofX(fig.12). 3mks

Fig.12

ExplaintheeffectontheleafoftheelectroscopewhenYismovedparalleltoC.
1mk
34.Givetworeasonswhypressuredecreasesasaltitudeincreases.
2mks.

PHYSICS I
PARTII
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a. ThegraphinFig.1showshowthelengthofanelasticbandvarieswiththeforceappliedonit.

(i) Statethenaturallengthoftheband.
1mk

Determine
(i) Theelasticconstantoftheband

2mks
(ii) Theworkdoneinstretchingthebandto35cm

3mks

b. ThebanddescribedinFig.1isreleasedsuddenlyfrom alengthof35cm toproject amarbleofmass
20g.

Calculatethevelocitywithwhichthemarbletakesoff.
3mks
c. Atapowergeneratingstation,waterfallsthroughaheightof115m. calculatetheincreasein
temperatureof

water. 3mks
2. a. Inanexperimentonmomentum,atrolley,Pofmass800gwasarrangedasinfig.2(a)witha
tickertimerof

frequency50HZ. TrolleyP,initiallymovingwithavelocityof0.5ms-1wasmadetocollide
withastationary

trolleyQofmass400g. AcopyofthetapeasitappearedaftercollisionispresentedinFig.2
(b).

Determine
VelocityoftrolleyPaftercollision.

3mks
Thechangeinmomentum oftrolleyP.

3mks
b. Showthatthiscollisionwasnotinelastic.
2mks
c. Anaeroplaneflyinghorizontallywithavelocityof30ms-1ataheightof40m releases abagtodrop
atatargeton

theground.
i. Howlongdoesthebagtaketofalltotheground? 3mks
ii. Determinethehorizontaldistancefrom thetargetatwhichthebagshouldbereleased.

2mks
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3.a. Thediagram infig.3representsawheelandaxleusedasamachinewhoseefficiencyis80%to
raise400nof buildingmaterials. Thewheelandaxlehavediametersof75cm and15cm
respectively.

Wheel
axle

Effort
Fig.3

i. Markonthediagram thecorrectpositionanddirectionoftheloadtobelifted.
1mk

ii. Statefullytheprincipleonwhichthismachineworks.
1mk

iii. Calculatetheeffortneededtoraisetheload.
3mks

iv. Themachineisoperatedmanuallyandraisetheloadtoaheightof5m in20seconds.
Calculatethepower

developedbytheoperator.
3mks
b. i. Statetwofactorsthatdeterminetheefficiencyofaninclinedplaneasamachine.
2mks

ii. Explainhowthesefactorsaffectefficiency.
2mks

4. Astudentcarriedoutanexperimenttoinvestigatehowcurrentvarieswithpotentialdifference
appliedacrossa

filamentlamp.Thefollowingreadingswereobtained.

p.d.(V) 0 0.20 0.40 0.60 0.80 1.20 1.60 2.40

I(A) 0 0.11 0.20 0.28 0.34 0.43 0.50 0.58.

a. Drawadiagram forthecircuitusedtoobtainthevalues.

2mks

b. Describebrieflyhowtheexperimentwascarriedout. 2mks

c. PlotagraphofVagainstIforthevaluespresentedinthetable.

5mks

d. Determinetheresistanceofthelampwhenacurrentof0.4Aflowsthroughit.

3mks

e. Explainwhyafilamentlampdoesnotobeyohm’slaw.

2mks

5. a. Inanexperimenttodeterminethemaximum viscousdragofglycerine,astudent usedasteel
ballofdiameter

2.0mm togetherwithacolumnofglycerineheldina tall glasstubeblockedatthebase.
Theballwasreleased

tofallalongthemiddleof thecolumnandthentimedoveradistanceof20cm nearthebase
ofthecolumn.

Thetimetakenwasfoundtobe2.0seconds.
i. Explain.

i. Howthediameterofsteelballwasaccuratelymeasured.
2mks.

ii.Whymeasurementwastakennearthebaseofthecolumn.
1mk
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ii. Givetworeasonswhysteelballsaremoresuitabletanleadballsforthisexperiment.
i. Sketchavelocity–timegraphtoshowhowvelocityoftheballvariedwithtimetill itreachedthebase
ofthe

column. 2mks

ii.Nametheforcesactingontheballasitmovesthroughglycerine.
2mks
iii. Writeanequationshowingtherelationshipbetweentheforceswhentheballwasnearthebase.
Define

thesymbolsused.
1mk
iv.Calculatethemaximum viscousdragfrom stoke’slawandtheresultsoftheexperiment.
3mks

Stateonefactorthataffectsviscosity.
1mk

SECTIONII (15mks)

6. a. Statetwouniquepropertiesofwaves.
2mks

b. i. Whatdoyouunderstandbyastandingwave?
1mk

ii. Astretchedstringofmass2ghasalengthof0.6m andexperiencesatensionof 0.5N.
Calculatethe

frequencywithwhichitvibrateswhenplucked.
3mks.

i. Completethediagram belowtoshowhowthewavespassthroughthenarrowslits
S1andS1.. 2mks

S1

waves

S2

ii. Onthediagram,markwithletterCanytwopointswhichexperienceconstructiveinterference.
1mk

b. i. Describebrieflyanexperimenttoshowthatinwaterwaves,particlesofthemedium moveonly
upanddown

andnotalongthesurface.
2mks

ii. Distinguishbetweenlongitudinalandtransversewaves,givingoneexampleofeach.
4mks

a. Aridingtrolleyofmass400kgmovesinaverticalplaneinacircleofradius3m formedbylooped
railsasshowninfig.4.

C
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trolley

B 3m D

A

Fig.4

i. Givetheappropriatenameoftheforcethatkeepsanobjectincircularmotion.
1mk
ii. Determinetheminimum velocityatwhichthetrolleypassespointCsafely.
3mks
iii. Statetheminimum accelerationrequiredfor thetrolleytomaintaincontactwiththerailsatC.
3mks

b. Thetrolleyinfig.4moveswithavelocityof8.0ms-1asitpassespointA.
Determine.

i. Theangularvelocityatthispoint.
3mks
ii. Theforceexertedontherailsatthispoint.
3mks

a. Fig.5representsthreemanometerlimbsA,BandCfittedonawaterpipeQwithvaryingdiameter.

Fig.5

i. Indicateonthediagram thedirectionofflowofwater. 1mk
ii. MarkthelevelofwaterinCandexplainthepositionofyourmark 2mks
iii. Explainwhatismeantbystreamlineflow.

PHYSICSI
PARTI
MARKINGSCHEME

1. 0.40N
2. Theimagebecomesbrighter. 1mk

Thesizeincreases. 1mk
3. P=h1P1g+h2g 1mk

=(02x103x10)+(0.1x8x102) 1mk



9

=2800Nm-2 1mk
4. a.Itcollideswithothermolecules 1mk

b.Abodyatrestremainsatrestandthatwhichisinmotioncontinuesmovingwith thesame
velocityinthe

samedirectionsunlessacteduponbyandexternalforce.
1mk

5. N=360-1 = 1mk
0

6. Highexpansivity
Regularexpansivity (anytwo) 1mk
Doesnotwetglass 1mk

7. (a)

Tension(arrow+name) 2mks

Weight(orGravity)

8.

9. m1v1 =m2v2

v2 =m1v1

m2

=0.5x20
0.3x0.5 = 1.25m5-1

10.

11. Themughasasmallersurfacetovolumerationsoitlosesheatfaster.
1mk

12.

d=0.62+0.62=0.846m
=0.85m

13.
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14. Anglebetweentheforceandthebeam
Distancefrom thepivot
Magnitudeoftheforce 3mks

15. Theplateexpandsinwidthandlength(circumference)atthesamerate.1mk
16. Weightoffluiddisplaced=3.0–2.5

Massoffluiddisplace =0.5N.
=50g

Volofwater(andofobject) =M


=50 =50cm3

Densityofobject =300
50
=6fcm-3 3mks

17.

18. 1 = 1+1
Ce 5 2+3

=2/5
Ce = 2.5F

3mks

19. Canbeused/runonlowvoltage
1mk

Afaultinonebulbdoesnotaffecttheothers. 1mk

20. Frictioninliquidsonlyactswhenthereisrelativemotionwhilesolidfrictionactsevenunder
static

conditions. Frictioninliquidsincreaseswithvelocity,solidfrictiondoesnot. Frictionin
liquidsincreases

withareaofcontact,solidfrictiondoesnot.
3mks

21. Toreflectheatthatwouldraisetemperatureandpressureofthegas.
1mk

22. 0.6 = 3
0.2 1mk

23. (a) CA
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1mk
(b) Heatingthegaswithoutallowingittoexpand(atconstantvolume)1mk

24. ½mv2
2 =2

½mv1

v2 = 2
v1

=1.41. 2mks

25. ASthedropacceleratesdownthecolumn,theviscousdragonitincreases.Finallythesum of
upthrustandviscousforceequalsweightofthedrop.Sothereisnonetforce.
2mks

26. Heatlost =Heatgained
Mx4200(92-42)=0.25x4200(42-22)
M =0.10kg 3mks

27. I1x2+I1x3 = 1.5
I1x2+I1x3 = 0.3A
VAB = (0.3X3)–(0.3X2) 3mks
=0.3V

28. From BtoA 1mk

29. Distance

Time

PeriodT=Circumference
Velocity.

=5
1.25

=4s
f =¼

=0.25H2 2mks

30. (I) ¾ = 4m
= 5.33m 1mk

(ii) V =f (butf=1/0.02x2 = 25)
=25x5.33
=133.25ms-1 2mks

31.Sharppointinsuressmallareahencehighpressureforforwardpenetration.Theflatheadensureslow



12

pressuretoavoidreversepenetration.

32. F = m(V1-V2)

=60x0.15x10-3(34-0)
=0.306
=0.31N

33. Leafdivergesmoresincepotentialbetweenplatesincreases.

34. Sparsedistributionofairmoleculesathighaltitude.
Lowtemperatureandhencelowvelocityofgasmoleculesathighaltitude.

PHYSICSI
PARTII
MARKINGSCHEME

1. (a)(i) 10cm 1mk
ii) I k=F

l
=4.0-0

0.35-0.1
=16Nm-1

II W =½ke2

=½x16x0.25
=2J 2mks

(b) ½mv2 =2
V =2x2

0.02
=14.14ms-1 3mks

(c) mc  =mgh
=gh

c
=10x115

4200
=0.270C. 3mks

2. (a)(i) V =D/t
=5.5x10-2

1/50x11
=0.25ms-1

(ii) P =MV
=0.8x(0.5-0.25)
=0.2kgms-1 3mks

b. Initialmomentum
0.8x0.5
0.4
0.4>0.3
Finalmomentum
(0.8+0.4) 0.25 thecollisionwasnotinelastic
2mks

(c)(I) S =ut+½at2.U=O
t = 2S

a
=2x45
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10
=3s 3mks

(ii)D =Vxt
=30x3
=90m 2mks

3(a) (i)

(ii) Providingasystem isin(rotational)equilibrium,thesum ofclockwisemomentsequals
thesum ofanticlockwisemoments.
1mk

(iii) L
E X 100 =80
V.R

Or 400
E x 100 =80
75
15
E = 100N

3mks

(b)(i)- Angleofinclination
- Smoothness

2mks

ii. Thelargertheanglethehighertheefficiencysincelessfrictionisexperienced.
Thesmoothertheplanethehighertheefficiencysinelessfrictionis experience

4(a)

b. Closetheswitch,varyresistanceusingtherheostatandrecordthecorrespondingvaluesofthe
ammeterandvoltmeter.
2mks

c. Graph
d. R =v

I
=1.50–0.5
0.5-0.25
=4.6

e. Ascurrentincreases,temperatureofthefilamentincreasesduetoheatingeffect.This
causesresistanceofthefilamenttoincrease.

5(a)(i) Takingatleast3readingsatdifferentpointsontheballthenworkingouttheaveragevalue.
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Velocitywasconstantoverthisregion.
2mks
Velocitywasconstantoverthisregion
Densityofsteelallowsterminalvelocitytobeachievedwithinasmalldistanceleadballswould
requireatallercolumn).
1mk

(b)

(ii) Upthrust,ViscousForce,Weight
(iii) W=U+F (W =Weight

U=Upthrust
F=Viscousforce

OrWeight=Upthrust+ViscousForce
(iv) F= 6nVr

=6x3.14x1.8x10-4x20x10-2x2.0x10-3 3mks
=Temperature 1mk

SECTIONB.

6(a) Undergodiffraction
Undergointerference 2mks

(b) (i)Awavewhoseamplitudedoesnotdependondistance/position
{ORwhereallparticlesoscillatewiththesameamplitude} 1mk

(ii) =f=1/2lT/m
=1/1 14.4

2x10-3

0.5
=60Hz 3mks

(c) Construct 2mks
Markingpoints 1mk
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(d) i. Placeacork,tofloatonawidetroughofwaterGeneratewater
wavesusinga vibratortodisturbthefloatingcork.

Itisobservedtomoveonlyupanddown. 2mks
(ii)Longitudinalwaves:Oscillationsareparalleltothedirectionoftravele.g. sound.

Intransversewaves,oscillationsareperpendiculartothedirectionoftravel
e.g.waterwaves. 4mks

7(a) (i) Centripetalforce 1mk

(ii) mv2 =mg
r

v =rg
=3x10
=5.48ms-1 3mks

(iii) 10ms2 1mk

(b) (I) w =V
r

=8.4
3

=2.8rads-1 3mks

(ii) F = mv2 + mg
= 400x8.42 + 400x10

3
=1.34x104N 3mks

(c)

CisonawidersectionwherevelocityislowerandpressureisthereforhigherthanatB.

(iii) Aflowinwhichthepathstakenbyfluidparticlesdonotcrossoneanother.
1mk

PHYSICSII

PARTI

Usethefollowingconstantswherenecessary
g=10m/s2

Densityofwater =1000kgm-2

Densityofmercury= 1.36x104kgm-3

Speedofsoundinair = 330ms-1

L(f)ice =3.4x105Jkg-1

L(v)steam =2.3x106Jkg-1
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1.WhataretheS1unitsofviscosity?
(1mark)
2.Distinguishbetweenductileandbrittlematerials
(2mks)
3.Acarmovingat36kmh–1acceleratesat2m /s2calculatethedistancetravelled from where the
accelerationbegan

towherethevelocityreaches54kmh-1andthetimetakentocoverthisdistance
(3mks)
4.Statetwolawsofsolidfriction.
(2mks)
5.Givetworeasonswhytheaccelerationduetogravityvariesfrom placetoplace
(2mks)

Usethediagram belowtoanswerquestions6and7
Someleadcrystalswereheatedinacrucibleandthetemperatureversustimecurve Plotted as

below:

6.WhatarethenamesrepresentedbyABandCD?
(2mks)

AB
CD

7.WhathappenstotheleadcrystalsatomsatAB? (2mks)
8.0.02kgoficeand0.01kgofwaterat0oareinacontainer.Steam at100oispassedinuntilalltheiceis
just

melted.Howmuchwaterisnowinthecontainer?
(3mks)
9. Statetwoapplicationsofcapillarity.
(2mks)
10.ThebuoyBshownbelowhasamassof12kgandavolumeof50litres.Itisheldinpositioninsea
waterof

density1040kgm-3byalightcablefixedtothebottom sothat4/5ofitsvolumeisbelowthe
surface.

Determinethetensioninthe cable.
(3mks)
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Usethediagram belowtoanswerquestion11and12.Inthecircuitshownacurrentof2Aflows
throughthe5 resistor

11. CalculatetheP.D betweenxandy
(1mk)
12.Determinethecurrent,I. (2mks)
13.Airisblownintoarotatingdiscthathas170holesroundit.Determinethefrequencyofthesound
produced

ifthediscmakestworevolutionspersecond
(1mk)

14.Giveoneimportantuseofeachofthefollowing e.m.waves.
(2mks)

(i) Microwaves
(ii) Infrared

15.ThemetalsphereAshownbelowismountedonaninsulatingstand.Howwouldyou testwhether
thesphereis

positivelyornegativelycharged?

16. Twobrassspheresonelargeandtheothersmallaregivenanequalamountofcharge
(a)Whichspherehasalargerpotentialthantheother?

(1mark)
(b)Whichspherehasalargercapacitancethantheother?

17.Underadrivingforceof4000Nacarofmass1250kghasanaccelerationof2.5m/s²
Findthefrictionalforceactingonthecar.

(2mks)
18.Amovingcoilmilliametergivesan f.s.dforacurrentof20m Aandhasaresistanceof

10 Showhowyouwouldadaptittoavoltmetertoread5Vanddeterminethetotal resistance
ofthe

voltmeter
(3mks)

17.Auniform meterruleofmass120gissupportedonbothends.Ifamassof200gissuspended at
the75cm mark,Determinethereactionat0cm mark

(3mks)
20.Statetheconditionofabodymovinginafluidtoattainterminalvelocity
(1mks)
21.HowisPolarisationcorrectedinadrycell?
(1mk)
22.Awireofdiameter0.42mm hasaresistivityof2.5x10-8,howmanymetresshouldbecuttomakea
resistorof10

ohms?
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(3mks)
23.Definespecificheatcapacityofasubstanceandderiveitsunits.

(2mks)
24.Thesketchbelowshowstheprofileofawave.Determinethewavelengthandthefrequencyofthe
source .

(2mks)

25.Whyisitadvisabletoputondivingsuitsindeepseadiving?
(1mk)
26.Athundercloudhasahorizontallowersurfaceareaof40km²andis1km abovetheEarth.Treating

this
arrangementasacapacitor,Calculatetheelectricalenergystoredwhenitspotential is2x105V.

Take
Permitivityoffreespace=8.85x10-12Fm-1.

(3mks)
27.Drawraystoshowthepositionoftheimageinthearrangementshownbelow
(3mks)

28.Determinether.m.s.ofgasmoleculesinacontaineriftheirspeedsare2ms-1,3ms-, 4.5ms-1and3.5-

1ms-1 respectively.
(2mks)

29.Thediagram belowshowsatypeofawave. Namethepartsxandyandexplainhow thewaveis
produced.

(2mks)

30. A Pistonofcross-sectionarea0.4m2enclosesagasinatubeatapressureof105pa Ifthe
piston compresses

thegasby2.5cm in2seconds,determinethepowerofthePiston.
(2mks)
31. Thediagram belowshowsacopperwirehangingwithalargeweightoverablockofice.Explain
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whatwould
happenaftersometimeandwhythishappens.

(2mks)

32.Stateoneadvantageandonedisadvantageofusingaconvexmirrorasadrivingmirror.
Advantage:
Disadvantage:

33.Amanis2m tallandhiseyelevelis1.85m abovetheground.Whatistheminimum verticallengthof
amirrorhe

wouldusetobeabletoseethewholeofhimself?
(3mks)
34.WritearelationbetweenamagnificationM andimagedistanceVfrom thecurvedmirrorformula

F 1+1 = 1
v u f

PHYSICSII
PARTII

Instructions

i)g=10ms-2

ii densityofwater =1x103kgm-3

iii)Speedofsoundinair =330ms-1

1.(a)Statethelawofflotation. (1mark)
(b)Anordinaryhydrometerofmass30gfloatswith3.2cm ofitsstem outofthewater.Thecross

sectionareaof
thestem is0.80cm2.Findthetotalvolumeofthehydrometerandthelengthofthestem above

thesurfacewhen
it floatsinaliquidofrelativedensity1.65.

(7mks)
(c) Sketchthestem ofahydrometerandmarkonitasuitablescalefrom 0.7to 1.00

(2mks)
(d) Ifthestem werenarrowerbutwiththesamevolumeasatpresent,whateffectwouldthishave?

(2mks)
2.(a) Definethetermsdisplacementandretardation.
(2mks)

(b)Acardeceleratesuniformlyfrom avelocityof20ms–1torestin4seconds.Ifittakesanother4
secondsto

reversewithuniform toitsoriginalpoint,
(i)Drawavelocityandspeedtimegraphforthemotion.

(4mks)
ii)Determinethedisplacementcovered.
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(2mks)
(iii)Findtheaveragevelocityofthecar.

(2mks)
(iv)Findthedistancemovedbythecar.

(2mks)
(v)Determinetheaveragespeedofthecar

(2mks)
3 (a)Definethespecificlatentheatoffusionofasubstanceandstateitsunits
(2mks)

(b)Acoppercalorimeterofmass0.4kgcontains0.5kgofwaterat100c.Anelectricalheaterheats
thewaterand

calorimeterto900cin3minutes.Takethespecificheatcapacityofcopperandwatertobe
400Jkg-1K-1and

4200Jkg–1K-1respectivelyandcalculate:-
(i)Heatabsorbedbywater. (2mks)
(ii)Heatabsorbedbycalorimeter.

(2mks)
(iii)Calculatethepoweroftheheatingcoilto2significantfiguresifthecoilis85% efficient

.(3mks)
(c) An exhaustpumpconsistsofacylinderofvolume80cm3whichisattachedtoacontainerof

volume400cm3at
apressureof720mm Hg.Afteronestrokeoftheexhaustpump,whatisthepressureinthe

container? (3mks)
4.(a)Statetwofactorsthatdeterminethecapacitanceofacapacitor.
(2mks)

(b)Thesetupbelowshowsasimplesketchusedforchargingacapacitor

(i) Showwithan arrowthedirectionofthechargingcurrent (1mk)
(ii) WhatisthepurposeofR? (1mk)

(iii) StatewhathappenswhentheswitchSisclosed. (2mks)
(c)(i) FindthePdsV1andV2inthecapacitorarrangementbelowandthechargesQ1, Q2andQ3.

(8mks)

(ii)WhatistherelationshipbetweenQ1,Q2andQ3

(1mk)
5.(a)Drawdiagramstoillustratewhathappenswhenplanewavesareincidentonaslit

(i)Whenthewidthoftheslitislargerthanthewavelength
(2mks)

(ii)Whenthewidthoftheslitissmallerthanthewavelength (2mks)
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(b)Describeanexperimentandillustratewithadiagram toshowthatsoundcannottravelina vacuum
(5mks)
(c)Ashipsendsoutanultra-soundwhichisreceivedafter6seconds.IfthewavelengthoftheUltra
soundis

0.05m andthefrequencyofthetransmitteris100KHZ,findthedepthoftheocean.
(3mks)

SECTIONII

6.(a)Youareprovidedwiththefollowingapparatus.Twod.ccells,astopclockaccurateto1x10-2

seconds,a
hingedmetalplate,aswitch,anelectromagnet,asteelballbearing,enoughconnectingwires.

(i) Drawasuitablecircuittoshowhowtheaccelerationduetogravitycanbemeasuredfairly
accuratelywiththe

aboveapparatus.
(4mks)

(ii) Explainhowtheset-upyouhavedrawnisusedtoestimate,g,givingan equationwhere
necessary.(5mks)

(iii)Stateapossiblesourceoferrorinyourexperiment.
(1mk)

(b)A50cm plasticrulehasamassof20gplacedatthe4cm mark,aknifeedgeatthe20cm mark.If
theruleis

balanced,determineitsmassingrams.Drawthesetupto showthearrangement
(5mks)
7.Definetheterms’stressandstrain.Whatis:

(a).TheS.1Unitofstress?
(3mks)

(b).Amassof2.5kgisattachedtotheendofalongverticalwire2.1m longandproducesan
extensionof0.5mm.Ifthediameterofthewireis0.7mm,calculate:-

(i)Tensionstress
(4mks)

(ii)Tensilestrain
(2mks)

(iii) Youngmodulusofthewire
(2mks)

c.)Howdothefollowingaffectsurfacetensionofwater:
(i)Impurities

(1mk)
(ii)Temperature

(2mks)
(iii)Giveoneproblem causedbycapillarity

(1mk)

PHYSICSII
PARTI
MARKINGSCHEME

1. Newtonsecondpersquaremeter
orNsm-2

1

Total 1
2.Ductilematerialsundergoplasticdeformationuntilthey
break

-Brittlematerialsbreakjustafter elasticlimitisreached
1

1

Total 2
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3. 36kmh–1=10ms-1

54kmh-1=15ms-1

15=10+2t
t=2.5seconds
s=10x2.5+1 x2x6.25

2
= 31.25m

1

1

1

S=152–102=225–100
2X2

4
31.25M

Substitution

Answer

Total 3
4. (i)Frictionalforcebetweentwosurfacesopposetheir

relativemotion
(ii)Frictionalforceisindependentof theareaofcontact

between
thesurfacesifthenormal reactionisconstant

1

1

Givemarkforthirdlaw
Correctlystated

Max2

Total 2
5. (i)duetothespinoftheearth

(ii)duetotheshapeoftheearth

1

1

Total 2

6. AB–meltingpoint
CD–boilingpoint

1
1

Namesshouldnot be
interchanged

Total 2

7.–atomsgainenoughheatenergytoovercome
intermolecularforces

andseparate
–Temperatureremainsconstant

1

1
Total 2

8. Heattomelt0.02kgice
=0.02x340000=6800J
6800=420000m +2300000m
m =2.5x10-3

Totalmass=1.2x10-1+2.5x10-3

=0.1225kg

1
1

1

Heattomeltice
Workingofmasscondensed
m.

Answer

Total 3
9. (i)Riseofsapupplants

(ii)risingofkeroseneupthewicks

(iii)toplayersofsoildrawwaterfrom wetsub-soil

1

1 Anytwo

Checkforotheralternatives

Total 2
10. volume ofwaterdisplaced

=4/5x50=40litres
=4x10-2m3

upthrust=4x10-2x1040x10

=416N
T=416–120=296N

1

1
1

Volume

Upthrust
Tension
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Total 3
11.p.d=5x2=10v 1
Total 1

12.currentin(6+4)=10=1A
CurrentI=2+1=3A

Current
Answer

Total 2
13.f=170x2=340Hz 1

Total 1
14.(i)Microwaves–rapidcookinginovens

(iii)Photography -whereordinarylightisineffective
1

1
Total 2

15.–Itshouldbebroughtneartothecapsoftwoelectroscopes
One

positively andtheothernegativelycharged
- Theelectroscopesthatdivergesfartherhavethesame

chargeassphere

1

1

Total 2
16.(I)Thesmallone

(ii)Thelargesphere
1
1

Total 2
17.D-F=ma

4000–F=1250x2.5
F=875N

1
1

Substitution
Answer

Total 2

18.I=0.02A
R=10Ω

MA
V=0.02X10 V2=4.8V

=0.2V
R(m)=4.8=240Ω

0.02
Totalresistance =240+10

=250Ω

1

1

1

Voltageofmillimeterand
multiplier

Resistanceofmultiplier

Totalresistance

Total 3
19.

R1+R2 =3.2N
1.2x0.5+2x0.75=1R2

0.6+1.5=R2

2.1=R2

R1=1.1N
1

1

1

Moments

R2worked

R1worked
Total 3

20.Whentheresultantforcebythefluidonthebodyiszero 1 GivemarkifU+F=mg
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Total 1
21.Hydrogengasproducedisoxidisedtowaterbymanganese
(iv)

oxide

1
1

Total 2
22. A=22x (2.1x10-4)2=1.386x10-7

7
L=RA =10x1.386x10-7

2.5X10-8

=138.6
2.5

=55.44M

1

1

1

Calculatingarea

Correctsubstitution

Correctanswer

Total 3
23.Heatrequiredtoraisethetemperatureofunitmassby1
kelvin

C= Q =Jkg–1K-1

MC∆Ø

1

1

2

Definition

DerivedC

24.5 =10M
4  = 40=8M

5
f =1 = 1 = 2.5HZ

T 0.4

1

1

Correct

Correctfrequency

Total 2
25.Toencloseairatatmosphericpressurewhichhelpsto
protect

diversfrom excessivehighpressurebelowthesea
1

Total 1

26.C=EA=8.85x10-12x40x106

d 1x103

= 3.54X10-7F

E=1CV2=1X3.54X10-7X4x1010

2 2
= 7.08x103J

1

1

1

Calculationofcapacitance
Substitution informula

Answer

Total 3

27.
1

1

1

MarkingofF1andC1behind
Mirror

Virtualimagecorrectlydrawn

Raysdirection

Total 3
28. cr.m.s = √22+32+4.52+3.52

4
1 Correctsubstitution
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=√ 45.5
4

= 3.4ms-1(Id.p)
1 Answer

Total 2

29.X–node
Y–antinode
Producedbytwotransversewavesmovinginopposite
direction–onebeingareflectionoftheother

1

1

Forbothnames,nomarks
foronename

Total 2
30.Volumeofgascompressed

= 2.510-2x4x10–1=10x10-3m3

power=pressurexvolume
time

=105x10x10-3

2
= 500w

1

1

Substitution

Answer
Total 2

31.–Thewireworksitswaythroughtheblockandfallsdown
without

cuttingtheice
-PressureonwirelowersM.PoficeMeltedwaterturns

backtoice
whenwirehaspassed 2

32.(i)Haswidefieldofview
(ii)Distancebehindvehiclefollowingcannotbeestimated

correctly

1

1
Total 2

33.

AL=1HE=1x0.15=0.075M
2 2

LB=1FE=1x1.85=0.925M
2 2

MirrorLength=AB=AL+LB=0.925+0.075M
=1.00

meter

1

1

1

DistanceAL

Distance LB

Answer(nomarksforguess
work)

Total 3
34.1+1=1(multiplythroughby v)

v u f
1+v = v

u f

1 Formultiplicationbyv
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1+m =v
f

m =v–1
f 1 Answer

Total 2

PHYSICSII
PARTII
MARKINGSCHEME

Q1.(a)Afloatingbodydisplacesitsown weightofthefluidin
which

itfloats
(b)

Volumeofwaterdisplaced =30gcm -3=30cm3

g
Volumeofstem abovewater=0.8x3.2

=2.56cm3

Totalvolumeofhydrometer =30+2.56
=32.56cm3

Vol.ofliquiddisplaced =30=20cm3

1.5
Vol.Ofthestem abovetheliquid=32.56–20

=
12.56cm3

Lengthofthestem aboveliquid
=12.56=15.7cm

0.8

(d)(i)graduationswouldbefurtherapart

(ii)hydrometerwouldbemoresensitive

1

1

1

1

1

1
1
1

1

1

1

1

Forvol.ofwater

Forvol.ofstem

Fortotalvolume

Vol.ofstem aboveliquid
Substitution
Answer

Divisionsgap

Highestvolumebottom
Ifvaluesintercharged
Wrong

Total 12

Q2(a)(i)Displacement isdistancecoveredinaparticular
direction

(ii)Retardationisrateofdecreaseof velocity
1

1

1

1

Areaabovex–axis

Areabelowx-axis
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(ii)Displacement=1x20x4–1x10x4
2 2

=OM
(iii)Averagevelocity=0

8
=0ms-1

(iv)Distance =2(½x20x4)
=80m

(v) Average speed
=80=10ms-1

8

1

1

1

1
1

1

1

1

1
1

1starea aboveaxis

2ndareaaboveaxis

substitution

answer all
substitution this

working
answer must
be

shown-
substitution

penalise
answer 4
mksif

working
substitution isnot
answer
shown

Total 14

Q3.(a)Itistheamountofheatneededtoconvertunitmassof
asolidtoliquidatconstanttemprature

L(f) =Jkg-1

1

1

Definition

Units

Total 2
(b)Heatabsorbedbywater

=0.5x4200(90-10)
=168000J

(ii)Heatabsorbedbycalorimeter
=0.4x400(90-10)
=12800J

(iii)Totalheat =168000+12800
=180,800J

time =180seconds
85p = 180,800
100 180
P = 180,800

180x0.85
=1181.7w

1200w (2sf)

(c)P1=720 V1=400

1

1

1
1

1

1

1

Substitution

Answer

Substitution
Answer

Substitution

Answer

Roundingto2sf
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v2=480 from Boylès
law 720x400=P2x480

P2=720x400
480

=600mm Hg

1

1

1

UsingBoylèslaw

Substitution

Answer

Total 12

Q4.(a)(i)Distancebetweenplates
(ii)Areabetweenplates
(iii)Dielectricused

(b)

(i)

(ii)Toprotecttheammetersinthecircuit
(iii)AcurrentflowsuntiltheP.dacrossthe capacitorsis
equalto

theP.dofthechargingcells

(c)CT1(Parallel=1+2=3F
CT=2x3= 6=1.2F

2+3 5

Q=CV=1.2X10-6X240
= 288X10-6C

V1=288X10-6 =144V
2X10-6

V2=240–144 =96V

Q1 =288C
Q2 =2X10-6X96

=192C.

Q3 = 1X10-6X96=96C

Q1 = Q2+Q3

1

1

1
1
1

Anytwo

Arrowsshowdirection
Ofchargingcurrent

Giveonemarkforhalf
statement

Total 15

Q5. 1 Diffractionnotacute
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1

1

1

Diffractionmustbeshown

Wavelengthmustbe
maintained

Circularwavefrontfor
diffractionwaves

Amaintained

- Anelectricbellissuspendedinsideabelljar;andthejar
connected toavacuum pump.

- Thebellisswitchedonandairisslowlypumpedout
- Whenalltheairhasbeenremovednosoundisheardfrom

thebellexceptfaintvibrationsalongthesuspension.

c) V=fx
=100000x0.05=5000ms-1

d=5000x6x1
2

=15000m

1

1

1

1

Bellshowninsidebellfar

Connectiontobatteryand
vacuum pump

1markforeachpoint

Findingv
Expressionford

Answer

Q6

1

1

1

1

1

1

Electromagnetwell
positioned

Positionofcells

Hingedplate

Clock

Notingtime
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(ii)–Whenswitchisinpositionxtheballisheld.whenitis
movedto

ytheballdropsanddockisswitchedon
- Theballfallsthroughhhitsthehingedplate,circuit is

brokenanddockstops
-
- Timettofallisnotedfrom s=h=ut+1gt2 u=0

2
h=1

gt2=>g=2h

2 t2

(iv)Airresistanceastheballfallsmayreducevolumeofg.

(b)

0.2N

Anticlockwisemoments=16x0.2
Clockwisemoments =5w

5w=16x0.2
w=3.2=0.64N

5
m =0.64kg

10
=0.064kg

=64g

1

1

1

1

Moments

AnswerforN

Massingrammes

Total 15
Q7.Stressistensileforceperunitarea. UnitsareNM-2

Strainisextensionperoriginallengthwhenamaterial
ispulled

b)Stress=F A=22x(3.5x10-4)
A 7

=3.85X10-7M2

Stress =25
3.5x10-7 =6.4gx107NM-2

Strain = 5x10-4m
2.1

=2.35x10-4

(iv) Youngmodulus
E=Stress

Strain

1
1
1

1

1

1
1
1

1

Definition

Expressionforarea

Answer

Expressionforstressof
answer
Expression

Answer
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=6.49x107

2.38v10-4

=2.7x1011NM-2

C)Impurities–weakenscohesiveforcebetweenwater
molecules.

(ii) Increasedtemp.increaseKEofmolecules
- Intermoleculardistanceincreasesandcohesionforceis

loweredwhichinturnlowerssurface tension.

(iii)Housebricksareporousanddrawwaterupthewalls
makingahousedamp

1

1

1

1

1

1

Expression

answer

Total 15

PHYSICSIII
PARTI

Takethefollowingconstantswherenecessary;-
Accelerationduetogravityg=10ms2

Densityofwater=1000kgm-3

Densityofmercury=1.36x104kgm-3

1. Statethereadingoftheverniercalipersshownbelow:

Reading = _________________________ (1mk)

2. Aballiskickedverticallyupwardswithavelocityof16ms-1.Findthetimetakenfortheballtofallback
totheground.
(3mks)

3. Givetworeasonswhytheweightofabodyvariesfrom placetoplace.
(2mks)

(i)
(ii)

4. AmassXhungsfrom aspringbalance.ThedensityofXis6000kgm-3.Thespringbalancereads1.2N
inair.Whatwillbethereadingofthespringbalancewhenthemassiscompletelyimmersedinwater?
(3mks)

5. StateArchimedes’Principle. (1mk)
6. Completethediagramsbelowtoshowthelevelsandmeniscusoftheliquidsintheglasstubes.

Explainthedifferenceintheshapesandlevels.
(2mks)
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7. Whenaneedleisplacedgentlyoncleanwateritnormallyfloats.Whatwouldhappenwhenadropof
liquidsoapisaddedtooneendwheretheneedleisfloatingandwhy?

(2mks)
8. Amilliammeterwithacoilresistanceof10hasafull-scaledeflectionof15mA.Howwouldyou

convertittoanammeterwithaf.s.dof2A?
(2mks)

9. Whatisthemassonearthofabagofbeanswhoseweightis180Nonthemoonifthegravitationof
themoonis1/6th thatofearth.
(3mks)

10.Explainthetwofeaturesofaclinicalthermometerstatedbelow:
(i) Constriction: (1mk)
(ii)Thinwalledbulb: (1mk)

11.Statetheprincipleoftheconservationofmomentum.
(1mk)
12.Drawthefieldonthetwoconductorscarryingacurrentshownbelowandshowthedirectionofthe

forcesactingonthetwoconductors.
(2mks)

13.Aparallelbeam is6m long.Itrestsontwosupportsplaced0.5m from eachend.Aweightof200Nis
hung4m

from endA.findF1andF2ifthebeam weighs 100N. (3mks)

13.Acardeceleratesuniformlyfrom avelocityof20ms-1torestin4seconds.Ifittakes4secondsto
reversebackwithauniform accelerationtoitsoriginalstartingpoint:-
(i) Drawavelocitytimegraphforthemotion. (2mks)
(ii)Determinethedisplacementcovered. (1mk)

14.AForceof8.0Nstretchesaspringby3.2cm.Howmuchworkisdoneinstretchingthisspringby
7.2cm? (2mks)

15.Ablockandtacklesystem isusedtoliftamassof120kg.Themachinehasavelocityratioof4andis
75%efficient.Calculatetheeffortused. (3mks)

16.Thediagram belowshowspartofawavemotion.Thenumbersonthediagram showscalesincm.
Thespeedofthewaveis16ms-1.

25

5 15 25 35

-25

From thewaveshown,determine:-

x

200
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(a)Thewavelength. (1mk)
(b)Thefrequency. (2mks)

17.Thefundamentalfrequencyofastretchedstringis200Hz.Ifitstensionisdoubledwithlengthkept
constant,finditsnewfrequency.
(2mks)

18.Anobjectofmass2kgrestsonahorizontalsurfacewhosecoefficientoffrictionis0.25.whatisthe
minimum forcerequiredtostartitmoving? (2mks)

20. Determinetheeffectivecapacitanceofthearrangementshownbelow. (2mks)

21.Atrolleyofmass2kgmovingat6m-1collidesheadonwithasecondtrolleyofmass3kgmovingat
2.5ms-1.Ifthetwosticktogetheraftercollision,findtheircommonvelocityV.
(2mks)

22.Statetwofactorsthataffectthestrengthofanelectromagnet.
(2mks)

23.Theballshownbelowwasreleasedfrom thesurfaceofaviscousliquid.

Sketchalongsidethevelocity-timegraphoftheballandlabelit. (2mks)
24.Amanpushesacrateofmass50kgalonganinclinedplanewhichisat300tothehorizontal.He

overcomesafrictionalforceof50N.Findthemechanicaladvantageoftheincline. (3mks)

25.Anelectrichedge-cutterisrated1KW andtakesacurrentof5A.Determinetheresistanceofthecoil.
(2mks)

26.StatetwoadvantagesofaLeadacidaccumulatoroverLeclanchedrycell. (2mks)
27.WhatisthedifferencebetweenthemotionofsmokeparticlesinBrownianmotionandmotionofdust

particlesduetoconvectionalcurrents? (2mks)
28.AmetalbarXYisstrokedwithamagnetasshownbelow:

(i) Showthealignmentofthedipoles.
(1mk)

(ii)NameasuitablemetalforXY. (1mk)
29.Givetworeasonswhytheearthpinofa3-PinplugislongerthantheothertwoPins.
(2mks)

50kg
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30.Hydrogenoccupyingavolumeof2.1m3atapressureof1x105Paiscompresseduntilthevolumeis
7.5x10-1m3.Ifthetemperaturedoesnotchange,whatisthenewpressure?
(3mks)

31.Statetwofactorsthataffectthepitchofavibratingstring.
(2mks)
32.Acylindricalmetalofmass600gisheatedbya1KW heaterforhalf-aminute.Itstemperaturerises

from 250Cto650C.Findthespecificheatcapacityofthemetal.
(2mks)

PHYSICSIII
PARTII

Usethefollowingconstantswherenecessary.
(i) g = 10ms-1

(ii)densityofwater = 1000kgm-3

(iii)Speedofsoundinair = 330ms-1

SECTIONI:

1. Petersetupthearrangementbelowtodeterminetheheatenergy,E,requiredtochange1kgofwater
intosteam atconstanttemperatureandpressureatoneatmosphere.

HetookmassreadingsM,indicatedonthebalanceatcertaintimeintervalst.Heobtainedthe
followingdata:

M(g) 100 98 96 94 92 88
t(s) 0 60 180 240 360 540

(a)PlotagraphofM (verticalaxis)againsttime. (4mks)
(b)Determinetheslopeofyourgraph.

(2mks)
S = _______________________________________________________

(c)Whatdoesthesloperepresent? (1mk)
(d)Ifduringtheexperimentasteadycurrentof4.0Aandap.d.of12Vwererecorded,determineE.

(3mks)
2. (a)Distinguishbetweenspeedandvelocity. (2mks)

(b)Thediagram belowisaspeed-timegraphofarally-car'sjourney.

144 R

108 P Q
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S
0 5 8

12 time(min)

Describethemotionofthecarinthethreepartsshown. (3mks)
(c)Calculatetheaccelerationrepresentedbyparts:

(i) QR
(2mks)

(ii)RS (2mks)
(d)Determinetheaveragespeedforthewholejourney.

(4mks)
3. (a)Statethedifferencebetweeninsulatorsandconductorsofelectricity.
(2mks)

(b)Inthecircuitshownbelowthebatteryhasaninternalresistanceof2.Thecurrentthroughthe6
resistoris1.5A.

Determine:
(i) Theeffectiveresistanceinthecircuit.

(3mks)
(ii)Thep.d.acrossthe3resistor.

(1mk)
(iii)Thecurrentthroughthe4resistor. (2mks)
(iv)The'Lostvolts'. (2mks)
(v)Thee.m.f.ofthesource. (2mks)

(c)Amilliammetergivesafull-scaledeflectionof20mA.Itscoilresistanceis15.Showhowitcan
beconvertedtoavoltmetertogiveaf.s.d.of15Vanddeterminethetotalresistanceofthe
voltmeter. (4mks)

4. (a)Inagivenmachine,statetwofactorsthatwoulddeterminethesizeofmechanicaladvantageand
explaintheireffects.
(2mks)

(b)Apulleysystem hastwopulleysonthelowerblockandtwoontheupperblock.
(i) Drawadiagram toshowthesystem. (2mks)
(ii) Howcantheeffortrequiredtoraiseagivenloadbysuchasystem bedetermined?

(2mks)
(iii) Inthepulleysystem youhavedrawn,theeffortarm movesdownby80cm.Howhighdoesthe

loadrise?
(2mks)

(iv) Supposeaneffortof160Nisusedtoraisealoadof480Nusingtheabovepulley.Whatis
itsefficiency?
(3mks)

(c)Amanpushesa75kgloadthroughaninclinedplaneandraisestheloadthroughavertical
heightof5m.Theinclineisat300tothehorizontal.Iftheinclineis80%efficient,calculatethe
effortneeded.(4mks)
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5. (a)Statethelawoffloatation.
(1mk)

(b)Anobjectisweighedinairandtheninwater,inabeakerplacedontopofapanbalance.The
weightoftheobjectinairis2.0Nanditsweightinwaterwhencompletelyimmersedis1.5N.
(i) Iftheobjectisheldwithaspringbalanceandloweredslowlyintothewater,whatwouldbe

observedaboutthereadingsonthespringbalanceandthepanbalance?
2mks)

(ii)Explainyouranswerinpart(i).
(2mks)

(iii)Whatisthedensityoftheobject? (3mks)
(c)Thecross-sectionareaofanunloadedshipis2000m2.Bywhatdepthwillitsinkinfreshwaterwhena

cargoof4x106kgisloadedintoit?
(3mks)

SECTIONII

6. (a)Statetwoexamplesofprogressivewaves.
(2mks)

(b)Thetablebelowshowsresultsfrom anexperimenttoshowvariationoffrequencywithlengthofa
stretchedstring.Fivedifferenttuningforkswereused.

Frequencyf(Hz) 256 288 341 384 512
LengthL(m) 0.94 0.84 0.72 0.64 0.48
1 (m-1)
L

(i) Completethetable. (2mks)
(ii)Plotagraphoffrequencyfagainst 1

(5mks)
L

(iii)Determinetheslopeofthegraphandgiveitsunits. (3mks)
S =

(i) Determinetheapproximatefrequencythatwillresonatewiththestringoflength0.5m.
(5mks)

7. (a)Thediagram belowshowsamovingcoilloud-speaker.Indicateonthediagram thenatureand
positionofthemagneticpoles.
(3mks)

5m
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(b)(i) Explainwhatwouldhappenifap.d.of12V, 50Hzisconnectedacrossitsterminals.
(ii)Explainalsowhatwouldhappenifthep.d.weretochangeto24Vat100Hz. (6mks)

(c)(i) Drawadiagram ofanapparatusthatshowsthatwatercanbemadetoboilat800C. (3mks)
(ii)Explainhowtheprocessisachieved. (3mks)

PHYSICSIII
PARTI
MARKINGSCHEME

NO. SOLUTION MARKS AWARDING
1. Reading = 0.75cm

Total
1
1

1mk

2. From V=u-gt
0 = 16-10t
t = 1.6seconds

totaltime = 1.6x2 = 3.2seconds
total

1
1
1
3

Marksubstitution.
Timeupwards.
Totaltime.

3. Duetospinoftheearthbecausethedistanceofmass
from centreofearth.

Total

1
1
2

4. Volumeofwaterdisplaced = 120g cm3

6g
=

20cm3

Massofwaterdisplaced = 20g
Upthrust = wt.Of waterdisplaced = 0.2n
Readingofbalance = 1.2-0.2 = 1N

Total

1

1
1
3

5. An objectwholly orpartially immersed in a fluid
experiencesanupthrustequaltotheweightofthe
fluiddisplaced.

Total

1
1

6. Diagrams

Forcesofadhesiongreaterinwater.
Forcesofcohesiongreaterinmercury.

Total

1

1

1
7. Theneedlemovestooppositeside.

Forceofcohesionislowered.
Total

1

1
2

8.
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p.dofshunt = 0.015x10 = 0.15V
R(s) = 0.15 = 7.56x10-2

1.985
total

1

1

9. Weightonearth = 180x6
1

=1080N
massonearth = 1080

10
= 108kg

total

1
1

1
3

Multiplicationby6
Divisionby10

10. Constriction–allowsthedoctortoreadtemperature
whenthermometerhasbeenremovedfrom body.
Thin walled bulb -allows mercury to getheated
quickly.

Total

1
1
2

11. Ifnoexternalforcesactonasystem ofinteracting
objectsthetotalmomentum ofthesystem remains
constant.

Total

1
1

12.

Total

1

1

2

Fieldpatternshown.

Forces shown
(repulsion)

13.

100x2.5 + 200x3.5 = 5F2

950 = 5F2

F2 = 190N
F1 = 300-190 = 110N

Total

1

1
1
3

Correctmoments

1mkfor190N
1mkfor110N

14.

Displacement=½x(20x4) + ½(-20x4)
=40-40
=0metres

total

1

1

1
3

Shapeabovex-axis

Shapebelowx-axis

15. Forceneeded = 8x7.2 = 18N
3.2

Work = ½x18x7.2 = 0.648J
100

Total

1

1
2

ForceORK=250Nm-1

Answer:
w= ½kx2 = ½
x250x0.072x0.0

=
0.648J

16. M.A.X100 = 75 1 Expression
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V.R. 100
75 = 1200  4E = 1200x100

100 4E 300
= 400N

Total

1

1
3

Substitution

Answer

17. Wavelength = 25-5 = 0.2M
100

f = v = 16ms-1 = 80Hz
 0.2

total

1

1
1
3

Answerinmetres.

Substitution
Answer

18. f1 = f2

T1 T2

f2 = f12T1

T1

= 200x1.414
 283Hz

total

1

1
2

Expressionforf2

Answer

19. F = R
F= 0.25x20

=5N
total

1
1
2

Substitution
Answer

20. 1 = 1 + 1 + 1 + 1
CT 5 6 12 2

= 12+10+5+30 = 57
60

60
CT = 60 = 1.053F

57
total

1

1

2

ExpressionforCT

Answer

21. (2x6) - (2.5x3) = 5V
4.5 = 5V

V = 4.5
5 =

0.9ms-1

total

1

1
2

Substitution

Answer

22. (i) strengthofcurrentinthecoil
(ii)numberofturnsinthecoil

total

1
1
2

23.
V

Ms-1

Vo

Vo
=terminal

velocity

time(s)

total

1

1

2

Sketch

Labelling for terminal
velocity

24. Forceparalleltotheplane
= 500sin30
= 500x0.5 = 250N 1 Forceparalleltoplane
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totalforce = 50+250
=300N

M.A = 500 = 5 =12/3

300 3
total

1
1

3

Totalforce
Answer

25. P = I2R
1000= 25R

R = 1000 = 40
25

total

1
1

2

Substitution
Answer

26. - Leadacidaccumulatorhasahighercurrentand
lowerinternalresistance.

- Itcanberechargedafteruse.
Total

1
1
2

27. - Motionofsmokeparticlesisrandom.
- Motionofdustparticlesfollow aparticularpath

depending on the movementof convectional
currents.

Total

1

1
2

28.

Steel
Total

1

1
2

Correctarrowsdirection.

29. - Protectstheuserfrom electricshockshouldthere
beafaultwiththesocket.

- Opensthesocketfortheothertwopins.
Total

1
1
2

30. P1V1 = P2V2

P2 = P1V1 = 1x105x2.1
V2 0.75

= 2.8x105Pa

total

1

1
2

Substitution

Answer

31. (i) Length
(ii) Tension
(iii) Density

total

1
1

2
Anytwo

32. E = mc
E = 1000J/s x 30s

= 30000J
c = 30000

0.6x40
=1250Jkg-1k-1

total

1

1
1

3

Energyworked

Substitution
Answer-unitsmustbe
stated.
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NO SOLUTION MKS REWARDING

1. (a)graph–labelling
P1–plotting
L1-bestline

S1-scaleonbothaxes

(b) slopeS = (100-91)g
(0–400)s

=-0.0225gs-1

(c) Rateofvaporisationpersecond
Takingabsolutevalueofslope S = 2.25x10-5kgs-1

P = VI = 4x12 = 48W
E = 48 Jkg-1

2.25x10-5

=21.33x105

=2.133x106Jkg-1

total

1
1
1
1

1

1

1

1

1

1
10

Calculation

Answer

Substitution

Answer

2. (a)Speedisrateofchangeofdistance.
Velocityisrateofchangeofdisplacement.

1
1
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(b) PQ-carmovesatconstantspeedof30ms-1

QR-thecarisaccelerating.
RS-thecarisdecelerating.

(c) (i)QR
a=(40-30)ms-1

180s
=0.056m/s2

RS
a = (0–40)ms-1

240s
= -0.167m/s2

(d) distancecovered:
=30x300+30x180+½ x10x180x180+½

x240x40
180

= 20100metres
Averagespeed = 20100

720
= 27.92ms-1

total

1
1
1

1

1

1

1

1

1
1

1
13

Substitution

Answer

Substitution

Answer

Calculation(substitution)

Answer

Substitution
Answer

3. (a)Insulatorshavestaticelectrons
Conductorshavefreeelectrons

(b)(I)Parallelresistance = 6x3 = 2
6+3

RT = 2+4+2+2 = 10
(ii)P.d.=3x3 = 9V
(iii) I = 1.5+3 = 4.5A

(iv) Lostvolts = 2x4.5
=9V

(v) E = I(R +r)
=4.5(8+2)
= 45V

Total

1
1
11

1
1
1,1
1
1
1
1
12

Substitutionandanswer

Answer
Answer
Additionandanswer
Multiplication
Answer
Substitution
Answer

(b) 15
I = 0.02A

Multiplier

V2 =
14.7V

V1=15x0.02=0.3V

Resistanceofmultiplier
R(m) = 14.7 = 735

0.02
RT = 735+15 = 750

total

1

1,1

1

16

Diagram orequivalent

FindingR(m)

Answer

4. (a)
(i) Frictionbetweenmovingparts-Alotoffrictionreduce
M.A
(ii)Weightofmachineparts-heavypartsreduceM.A.

1
1
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(b)

(ii)Attach a spring balance on effortarm and pullat
constantvelocity.Readingofbalanceistheeffort.

(iii) 4 = 80cm
x

4x = 80
x = 20cm

(iv) M.A = 480 = 3
160

E = 3 x 100 = 75%
4

V.R. = 1 = 2
Sin30

(c) 80 = M.A
100 2

= M.A = 1.6 E =
750 = 468.75N

1.6 total

1

1

1
1

1

1
1

1,1

1

1

1,1

15

Correctwheelsarrangement

'Chains'
ropes with tension (i.e.
straight)

firstsentence
secondsentence

substitution

answer
findingM.A;substitution

answer

findingV.R.

findingM.A
substitutionandanswer

5. (a)Afloatingobjectdisplacesitsownweightofthefluidin
whichitisfloating.

(b)(i)Springbalancereadsless.
Panbalancereadsmore.

(ii)Thereisupthrustduetoliquid(water)
weightofobjectis added to the waterless

upthrust.
(iii)upthrust = 0.5N

wt.inair = 2.0N
R.D. = wt.inair =

2.0 = 4
Upthrust

0.5
Density = 4000kgm-3

(c) volumeofwaterdisplaced
= 4x106kgm3 = 1x103m3

1x103kg
h = V = 1x103 = 0.5M

A 2x103

total

1
1
1

1

1

1

1,1

1
11

ORmassofwater
displaced=50g
Vol.ofwater
displaced=50cm3

Density=m =200g=4g/cm3

V
50cm3

= 4000kgm-3

finding volume – ratio and
answer.
Findheight.
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6. (a)longitudinalwave
transversewave

(b)

(iii) slope = (440–300)Hz
1.81 - 1.24

= 140 Hzm =
245.6Hzm

0.57

= 2465Hzm
(iv) whenL = 0.5

1 = 2m-1

L
f = 482Hz 10

graph L1 -labellingbothaxes.
S1 - scaleonxaxis.
S1 - scaleony–axis.
P1–plotting.

L1 - bestlinethrough'his'points.

Total

1
1

2

1
1
1
1
1
1

5

15

2-marks -values worked to
2d.p.1-markifanyonevalue
iswrong;zeroiftwoormore
arewrong.
Gradient

Division

Answer

Linesforreadingfrequency
Answer.

F 256 288 341 512
L 0.94 0.84 0.72 0.64 0.48
1/L 1.06 1.20 1.39 1.56 2.10
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7.

(b)
-Whencurrentflowsaforceactsonthewire.
-Theforceisperpendiculartofieldandcurrent.
-Thecoilvibratesleftandrightwithchangeofcurrent

direction.
-Theconevibratesat50Hztoproduceanoteofthesame

frequency.
(ii)- Whenp.d.doubles-theamplitudeofvibrationdoubles
-

a loudernoteisheard.
- Thevibrationincreasesto100Hz.

(c)
(i)

total

1

1

1

1
1

1

1

1
1

1

1

1

12

1mkfornorth

1mkforsouth

1mkfornorth

1mkforeachsentence

Thermometer dipped into
water

Tubetovacuum pump

Tube to vacuum pump;
shouldnottouchwater

(ii) -Flaskcontainswaterat800Cinitially.
- Switchvacuum pumptolowerpressure.Aspressure

decreasesb.p.ofwatergoesdown.Waterboilsand
continuestodoso.

total

1
1
1

15

PHYSICSIV
PARTI

1. Awidenarrowtubeopenonbothendsisfilledwithwaterandclosedatthebottom withafingerand
theninvertedandfingerremoved.
i)Explainwhathappensandwhy (1mk)
ii)Whatwouldhappenifawidetubewasused (1mk)

2.Themetreruleshownbelowisbalanced,findthevalueofW (2mks)
0 10 16 100

25N 4N W
3.TheMirrorsshownbelowareinclinedat450,Anobjectisplacedinthepositionshown.Completetheray
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diagram toshowhowanobserverseestheimagethroughM2

(2mks)

M1 A

Object

M2

4. Ametalhaslinearexpansivityof2.5x10-5K-1.From anoriginallengthof0.8m at0oCitbecomes
0.8115m after

heating.Determinetherangeoftemperatureitwasheatedthrough.
(3mks)
5. Inthesimplecircuitshownbelow,theeffectiveresistanceis80/9Ω.FindtheValueofR
(2mks)

16Ω

6. Statetwofactorsthataffectthecapacitanceofacapacitor
(2mks)
7. Lightoffrequency3x1014Hzisincidentonadiffractiongratingof2000LinesPercm.

i)CalculatethewavelengthoftheLight
(1mk)

ii)Findtheangleofthefirstorderdiffractedwavefronts
(2mks)
7. Atonemass250giswhirledinaverticalcircleofradius2m at14ms-1.Determinethetensioninthe

stringatthe
highestpoint. (2mks)

9. Acurrentof4Aflowsthroughaheatingcoilofresistance75Ω.Calculatethepoweroftheheater
(1mk)
10.Aradioactivesubstancehasahalf-lifeof20minutes.Iftheinitialmassofthesubstanceis2grams

howmuchof
ithasdecayedinonehour?

(2mks)
11. Astringsupportsasolidironobjectofmass200gtotallyimmersedinaliquidofdensity800Kgm-3.
Calculatethe

tensioninthestringifthedensityofironis8000Kgm-3

(3mks)
12. Atrainmovingat25Kmh-1acceleratesuniformlytoattainaspeedof50Kmh-1aftercoveringa
distanceof

0.75Km.whatistheaccelerationofthetrain
(2mks)
13. Statetwofactorsthatdeterminetheforceoftwoconductorscarryingacurrent
(2mks)
14. Inthediagram shownbelowaconductorisshowncarryingacurrent.Showthedirectionofthethrust
ofthe

R
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conductorandstatetheruleusedtodeterminethethrust
(3mks)

15.ThePistonofthesyringeshownbelowwassuddenlypulledupwards

-glasssyringe

Closedend
Statetwoobservationsthatweremade (2mks)

16.DrawasketchtoshowhowthediffractionofPlanestraightwaterwavesarediffractedwhenthegapis
narrower

thanthewavelengthofthewaves.
(1mk)
17.SketchthedisplayonaC.R.Otubescreenwhenthetime-basevoltageisappliedtotheX–platesand
theoutput

ofana.cdynamoisappliedtotheY–plates .
(2mks)
18.Anuncalibratedthermometerisplacedinmeltingicetheninboilingwater.Thelengthsoftheliquid
columnare

22mm and79mm respectively.Whattemperatureisindicatedbyalengthof65mm .
(2mks)
19.Thepressureoftheatmosphereisabout1x105Pa.Whatforcedoesthisexertonadesktop0.8m x
0.6m.How

canthedesksupportthisforce.
(2mks)
20.Youareprovidedwiththreeresistors2Ω,6Ωand10Ω.Drawacircuittoshowhowthethreecanbe
connectedto

givearesistanceofmorethan6Ωbutlessthan8Ω.
(1mk)
21.Atrolleyofmass2.5Kgmovingat3ms-1collidesheadonwithanothertrolleyofmass1.5Kgmovingat
4ms-1.If

thetwocoalesceaftercollisionfindtheircommonvelocityV
(2mks)
22.Alargebrasssphereandasmallbrassspherearebothchargedequallyandthenjoinedbyaconductor,
whichway

wouldchargeflowandwhy?
(2mks)
23.Statetwowaysinwhichenergyislostinastepuptransformer
(2mks)
24.Givetwoexamplesoftransversewaves
(2mks)
25.Microwavestravelatthespeedoflight.Iftheirwavelengthsis6cm calculatetheirfrequencyand
periodictime

(2mks)
26.Apolicecarissoundingasirenoffrequency300Hzandismovingtowardsyou.Whatistheeffectof
soundheard

byyourear.Explainthisphenomenon.
(2mks)

N S
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28.StatetheprincipalofconservationofLinearmomentum
(2mks)
29.50dropsofoilweredrawnfrom aburetteinitiallyreading28.5cm.Theleveldroppedto29.0cm3.One
dropofthe

oilformedacircularPatchofaveragediameter21cm onwater.Estimatethethicknessofoilmolecule
to1s.

(3mks)
30.StateHooke’slaw (1mk)
31.Thediagram belowrepresentsastructureofasignboard.Statewhichofthegirdersare
(2mks)

i)Struts
ii)Ties

P

Q T

R S

Astepuptransformerwhichisconnectedtoa12Va.csupplyhasitssecondarycoilconnectedtoa
240V,60W lamp.Thetransformeris80%efficient.Usethisinformationtoanswerquestion32and33.

32.Calculatethecurrentinthesecondarycoil (2mks)
33.CalculatethecurrentinthePrimarycoil
(2mks)
34.Thediagram belowshowsaphotocell.Explainwhyacurrentflowswhenlightisshoneonthecathode

Light

35.Ametalhasworkfunctionof2.0eV.Takee=1.6x10C-19andh=6.6x10-34Js.
i)Explaintheterm Work-function (1mk)
ii)Calculatethethresholdwavelengthofthemetal (3mks)

PHYSICSIV
PARTI
MARKINGSCHEME

SOLUTION Notes
1.- Nowatercomesoutbecauseairpressureoutsideforceswaterback 1

- Awidetubewouldallowwatertorunout.Pressureatbottom wouldbe
higherthanatmosphericpressure 1

Total 2
2. 25x6=12x4+34W 1 expression

34W =102
W = 102 = 3N 1 answer

34 Total 2
3.

Object
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1 directionofrays
and900ateach
mirror

1 image(virtual)

Total 2

4. l1=l0+l0αθ
= l1–l0 = 0.8115 - 0.8000 1

expression
l0 2.5x10-8x0.8 1 working

= 1.15x104

20
= 5750C 1 answer

Total 3
5. 16R = 80

16+R 9 1 expression
144R = 1280

R =20. 1 answer
Total 2

6. i)Distanceofseparationbetweenplates 1 ANY
TWO

ii)Dielectricmaterial 1
iii)Areaoftheplates 1

Total 2
7. =3x108 = 1x 10-6 1 working
only

3x1014

Sin = 1x10-6 = 0.2000 1
expression

5x10-6

 = 11032’ 1 answer
Total 3

8. T= mv2 - mg
r

= 0.25 x196 - 0.25 x10 1
expression

2

= 24.5 - 2.5 1
simplifying
=22M 1 answer

Total 3
9. P=I2R

= 16 x75
= 1200W 1 foranswer

Total 1
10. massleft = 2x2-3 = 2-2= ¼g 1 formass
decayed

massdecayed =2- ¼
= 1.75g 1 for

answer
Total 2

11.Volumedisplaced = 2 x 10-1

8x103

M1

M2eye

Image
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= 2.5 x10-5m3 1 volume
Wtofliquiddisplaced = upthrust

=8x102x 101 x 2.5 x 10-5

= 0.2N 1 upthrust
T= 2-0.2 = 1.8N 1

tension(answer)
Total 3

12. u = 25000 = 6.944ms-1

3600
v = 50000 = 13.89ms-1

3600
a = v2 - u2 = 13.892 - 6.9442 1

expressionfora
= 192.93 - 48.22

1500
= 0.0965m/s2 1 answer

Total 2
13.i.)amountofcurrentflowingintheconductors 1

ii)thedistancebetweenthem 1
Total 2

14.
thrust 1 directionof

thrust
Fleming’slefthandrule 1 rule

Total 2
15.i.)Acoolingeffectduetoatmosphericvapourcondensingoutsidethe

syringe 1
ii)Ethervaporisesandthespaceabovetheliquidwouldhaveetherfumes 1

Total 2
16.

1 mark–correct
diagram only

diffractedwave

incidentwaves
Total 1

17.

amplitude 1 diagram
showingatleast
1cycle

cycle 1
amplitude

indicated
Total 2

18. 79 - 22 = 57mm 1000C
temp = 65 - 22 x 100 1 expression

57
= 75.40C 1 answer

Total 2
19.A= 0.48m2
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F = P x A = 1 x 105 x 0.48
=4.8 x104N 1 answerfor

pressure
Theairbeneaththedeskexertsanequalforceupwards 1

Total 2
20. 2

1 markfor
diagram

6 ONLY

10
Total 1

21. 2.5 x 3- 1.5 x 4 = 4V 1
expression

V= 1.5 = 0.375ms-1 1 answer
4

Total 2
22. –Chargewouldflowfrom smallertolargersphere 1

NOTE║-Thesmallerspherehasalargerchargedensityperunitarea 1
Total 2

23. i.)Hysteresisloss 
ii)Eddycurrents 1 
iii)Heatinginthecoils 
iv)LossoffluxbetweenPrimaryandSecondarycoils 1 ANYTWO

Total 2
24. Lightwavesoranye.m 1

Waterwaves 1 
Wavesinastring 1  ANYTWO

Total 2
25. f = v = 3x108 = 5 x 109Hz 1 Findingf

 6x 10-2

T = 1 = 1 = 2x 10-10S 1
answerforperiodic

F 5x 109

time
Total 2

26.–Soundheardisofhigher(apparent)frequency 1
-Thisisdopplereffectwhichisapparentchangeinfrequencyofsound 1

relativetomotionofsourceandobserver
Total 2

27. t= 50 = 2.5seconds 1 fortime
20

s = 0+ ½ x 10 x 6.25
= 31.25m 1 answer

Total 2
28.Ifnoexternalforcesactonasystem ofInteractingobjectsthetotal 1

momentum inagivendirectionisaconstant 1
. Total 2
29.Volumeofdrop = 0.5 = 0.01cm3 1 Volume

50
area= 22x 21x 21 = 346.5 1 area

7 2 2
h = 1x 10-2 ≈ 3x 10-7M 1 answer

346.5
Total 3

30.ExtensionofaspringisProportionaltotheforceappliedprovidedthe 1
elasticlimitisnotexceeded
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Total 1

31.Struts QT, RS 1
ties PT TS 1

Total 2
32. 60 = 240I 1
expression

I = 0.25 1 answer
Total 2

33. 80 = Ps <=> PP = 100 x 60 = 75W 1 forPp

100 PP 80
IP = 75 = 6.25A 1

12
Total 2

34.-Lightemitselectronsfrom thecathodewhichareattractedbytheanode1
- Theelectronsthengothroughtheexternalcircuitcausinganelectric

current 1
Total 2

35.i)Theminimum amountofWorkrequiredtoliberateanelectronfrom a 1
metalsurface

fo = Wo = 2 x 1.6 x 10-19 1 forfo

h 6.6 x 10-34

= 4.85 x 1014Hz
λo = 3 x 108 1 expression

4.85x1014

= 6.2 x10-7m 1 answer
Total 3

PHYSICSIV
PARTII

SECTIONI

1.a)(i)StateNewton’sSecondLawofMotionandwritedowntheequationthatsummarisesit (2mks
)

ii)Thevalveofacylindercontaining10Kgofcompressedgasisopenedandthecylinderemptiesin
oneminute

20seconds.Ifthegasescapesfrom thenozzleat20ms-1,findtheforceexertedonthenozzle
(2mks)

b)Acarofmass1200Kgtravellingat90kmh-1isbroughttorestoveradistanceof75m.Find:-
i)Theaverageretardation (3mks)
ii)Theaveragebreakingforce (2mks)

c)Distinguishbetweenelasticandinelasticcollisions (3mks)
2. Thecircuitshownbelowshowsa24Vbatteryandanammeterofnegligibleresistanceconnectedin

series.Fixedresistorsofthevaluesgivenarealsoconnected

24V
AA

50Ω
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A B L C

a) i)Calculatetheeffectiveresistanceofthecircuit (2mks)
ii)Calculatethecurrentthroughtheammeter (1mk)
iii)CalculatetheP.dbetweenAandB (1mk)
iv)Calculatethecurrentthroughthe50Ωresistor (2mks)

v)Supposeavoltmeterofresistance100ΩwasconnectedacrossAandB,whatwouldbethep.dacross
AB. (2mks)
b)AMilliammeterofcoilresistance15Ωandf.s.dof20mAistobeconvertedto:-

i)Anammetertoreadcurrentsupto5A.Drawacircuittoshowhowthiscanbedoneandcalculatethe
resistance

ofthecomponentused (3mks)
ii)AVoltmetertoreadp.dsupto15V.Drawadiagram toshowhowthiscanbedoneandcalculatethe
total

resistanceoftheVoltmeter (3mks)
3.a)(i)StateCharles’lawofgases (2mks)

ii)Drawadiagram oftheapparatusthatcanbeusedtoverifythelawanddescribegivingillustrations
ofhow

thelawcanbeverifiedandtheconclusionsmade (8mks)
b)(i.)Aballoonisfilledwithairtoavolumeof250mlat250C.Theballoonisthentransferredtohotwater
at900C.

Assumingitdoesnotburstandnopressurechangeduetowater,calculatethenewvolumeofthe
balloon.

(2mks)
ii)Calculatether.m.sofgasmoleculesinacontainermovingat0.8ms-1,1.2ms-1,1.3ms-1and0.9ms-1

respectively.
(2mks)

4.a)(i.)Definespecificheatcapacityofasubstance (1mk)
ii)Drysteam ispassedintoawell-laggedcoppercanofmass300gcontaining450gofwaterand

40goficeat
0oC.Themixtureiswellstirredandthesteam supplycutoff whenthetemperatureofthe

cananditscontents
reach250C.TakeC(w)=4.2Jg-1K-1,C(copper) =0.38Jg-1K-1,L(v)Steam =2300Jg-1,L(f)ice =340

Jg-1andsteam
condensed (7mks)

4.a)Acopperwireisheldbytwoheavysupportsacrossablockoficeasshownbelow.Aftertwohoursor
sothe

wirecutsthroughtheblockandfallsleavingbehindasolidblock

CopperWire

Heavymass

i)ExplainthisPhenomenonandstateitsname (4mks)
ii)Whatwouldhappenifanironwirewasusedinsteadofcopperwire

(2mks)
5.a)AtriangularglassPrism xyzhasanglex=900andy=30o.Arayoflightstrikesfacexyatrightangle

150Ω
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and
passesthroughtheprism tostrikeYZfrom insidetheprism.
i)Drawadiagram toshowthepassageoftheraythroughthePrism anditsemergencefrom faceYZ

(2mks)
ii)Calculatetheangleofrefractionasthelightemergesfrom faceYZ

(2mks)
iii)Whatanglehastheraybeendeviatedinglasstaken=1.5forPrism glass

(1mk)
b) Statetwoconditionsfortotalinternalreflectionoflighttooccur
(2mks)
c) Drawaraydiagram toshowhowa450,900,450Prism canbeusedtoreversethepathoflight
through1800

Whichopticalinstrumentwouldsuchaprism besuitablefor?
(3mks)

SECTIONII
6.a)Stateoneuseofradioactivedecayineachofthefollowing

i)Industry
(1mk)
ii)Medicine (1mk)
b)Statetwofactorsthatdeterminetheextentofhazardcausedbyradioactivity
(2mks)
c)Explainhowyoucanidentifythethreeradiationsemittedbyradioactivesubstances
(3mks)
d)Explainthemeaningoftheterm half-life

i)Asusedinradioactivedecay (1mks)
ii)Thetablebelowshowsthecount-ratefrom aG.M tubeversustimeforaradioactivesubstance

Count ratemin-1 480 372 312 252 204 186 165 144
Timemin 0 5 8 12 16 18 21 24

Plotagraphofactivity(Y–axis)versustime (4mks)
Determinethehalf-lifeofthesubstanceandhencecalculatethedecayconstant
(3mks)

7.a)i)Statetwoconditionsnecessaryfortheinterferenceoflighttooccur
(2mks)

ii)Amonochromaticlightofwavelength5.6x10-7Passesthroughadoubleslitandforms8fringesof
width

0.32cm.Ifthescreenis0.7m awayfrom theslit,findtheseparationoftheslits
(3mks)
iii)Whatismonochromaticlight (1mk)

b) Astringvibratesat25Hz.Thespeedofthewaveonthestringis20ms-1.Calculatethedistance
betweentwo

successivecrests (2mks)
c)Explaintheterm resonanceandstate:-

i)OnehazardcausedbythePhenomenon (2mks)
ii)Atubeclosedatoneendresonatesfirstat12cm andsecondat37cm.Calculatethefrequencyof

thetuning
forkusedgiventhatspeedofsoundis330ms-1 (3mks)

ii)Whatwouldbethesourceoferrorifonlyoneresonancelengthwasused
(1mk)

iv)Statetwofactorsthataffectthefrequencyofavibratingstring (1mk)

PHYSICSIV

PARTII
MARKINGSCHEME.
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NO. SOLUTION
MKS AWARDING

Q1.(a)(i.)Therateofchangeofmomentum isproportionaltotheapplied 1
forceandtakesplaceinthedirectionoftheforce

F=ma 1
(ii)from F =ma

=massxchangeinvelocity
time 1 expression

=10x20
80 =2.5N 1 answer

(b) (i.) u=90x1000
3600 =25m/s-1 1

expression
a=v2–u2 =-625 =-4.17ms-2 1 answer

150 150

(ii) F=ma =1200x –625
150 1

expression
=-5000N 1 answer
=5000N(retardingforce) 1

(c)Inelasticcollisiononlymomentum isconserved 1
Inelasticcollisionbothmomentum andKEareconserved 1

Total 12

Q2.(a) (i) RT=100+150x50
200 =137.5 1

expression
(ii) I=V =24

R 137.5 =0.745 1
answer

(iii) V(AB) =0.745x100 =17.45V 1

(iv) VBC =24–17.45 =6.55V 1 forp.dor

otherwise
I =6.55 =0.131A

50 1
(v) R(AB) =100x100

200 =50
totalR=50+375

=87.5 1 resistance
I=24

87.5 =0.2743 1
current
V(AB) =0.2743x50

=13.715V 1 answer

(b) (i.) V(s) =15x0.02 =0.3V 1 Vs

R(s) =0.3 =0.0602 1
4.98
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1 diagram

1 diagram

R(m) =14.7 =735
0.02 1

R(T) =735+15 =750 1 R(T)

Total 15

Q3 (a)(i.)Volumeofafixedmassofagasisproportionaltoits 1
Absolutetemperatureatconstantpressure 1

(ii)

3 complete
diagram

2 anyspecial
apparatus
missing

0 anytwomissing.

- Adropofconc.H2SO4istrappedinacloseduniform tubeopenatOneend.
- Itactsdryingagent–pressuresconstant
- Heatingisstartedandtemperatureandlengthofaircolumnread

At10ocintervalsorso.Stirrermaintainconstanttemp.
- Volumeisproportionaltolengthandaircolumnsasx-areaisconstant.

Agraphofcolumnlength(v)isplottedagainsttemp.

-237oC tempoC
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Itshouldinterceptx-axisat-237oConintrapolation
V =K
T

(b) (i.) V2 =V1T2=250x363
T1 298 1

=304.5mL 1

(ii) Crms= 0.82+1.22+1.32+0.92

4 1

= 1.145

= 1.07m/s-1 1
Total 14

Q4(a) (i.) Theheatrequiredtoraisethetempofunitmassofasubstance 1
by1K 1

(ii) Heatgivenoutbysteam =2300xm 1
Condensedsteam coolingto25oC=m x4.2x75
Total =2300m +315m =2615m 1
Heatgainedbymelting =40x34

=13600J 1
meltedicewarmingto25oC=450x4.2x25

=47250J 1
calorimeterwarmingto25oC=0.38x300x5

=2850J
Total =67900J
2615m =67900 1

m =67900
2615 =26.0grams 1,1 expression

andanswer
4.b)i.)PressureofwirelowersM.Poficeincontactwithit.Icemelts

andflowabovewirelatentheatcomesfrom wire. 1
- Soonaswateraboveitfreezes andgivesoutlatentheat 1

againwhichisconductedthroughwiretoprovideheattofurther
melttheicebeneath. 1

- Processisknownasregelation 1

ii)–Itwouldcuttheicemuchmoreslowly 1
- Thermalconductivityofironislessthatofcopper
. Total 14

y
5.a)i.)

 1 twomarksas

shown.
 1

x z

ii) Sini =2/3 Sinr = 3x0.5 1
expression

Sinr 2
i =300 = 0.7500
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r=48.60 1
iii)Angleofdeviation = 48.6 - 30

= 18.60 1

b)-LightshouldPassfrom adensermedium toararermedium 1
- Theangleofincidenceinthedensermedium shouldbegreaterthanthe 1

criticalangle 1

c)
A

B eye 1 directionofrays
1 1 Image right

way-up

-binoculars 1
Total 10

SECTIONII

6.a)i.)NuclearenergyProduction/useofgammaradiationtodetect
cracksinmetal 1 ANY

ONE
ii)Medicine–treatmentofcancer 1 any

ONE
-orgoitre

b)–Amountofradiation
- Partofbodyexposed 1 ANY
TWO
- Natureofradiation 1
- WhetheringestedorInhaled
c) i.)Pieceofpaper-stopsα–particles

ii)Metalplateplate–stopsβ–particles 1
iii)Thickleadblock–stopsγ–radiation 1
ORUseG.M tubeandanelectricormagneticfield 1

α–particles–deflectiontowardscathode
β–particles–deflectiontowardsanode (N–Pole)
γ–radiation–notaffected

d) i.)Thetimetakenforagivenradioactivesampleelementtodecayto
halfitsoriginalvalue 1

ii)Seegraph
Total 15

7.a)i.)Sourceofwavesmustbecoherent 1
Wavesmusthaveapproximatelythesameamplitude 1

ii)Fringewidthx=3.2x10-3 =4x10-4m 1 width
λ = ax (=) a=λD = 5.6x10-7x7x10-1 1 -

substitution
D x 4x10-4

=9.8x10-4m 1 answer
iii)Lightofonecolourandonewavelength 1

b) λ = v = 20 = 0.8m 1
expression

f 25 1
answer
c)i.)Resonanceoccurswhenabodyvibratesatitsnaturalfrequencyas

aresultofvibrationsfrom anothersystem vibratingwiththesame
frequency 1

- Breakingofwindowpanesinahousewhenaloudjetpassesoverhead 1
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ii) l2 - l1 = λ 1
2

λ= 25 =) λ =50cm = 0.5m 1
2

f = 330 = 660Hz 1
0.5

iii) Endcorrection 1
iv) Length

Massperunitlength 1 ANY
ONE

Tension
Total 15

PHYSICSV
PARTI

Take:
Densityofwater=1.0x103Kgm-3.Accelerationduetogravity=10ms-2.

1. Figure1belowshowspartofamicrometerscrewgaugethatisbeingusedtodeterminethediameter
ofawire.

Statethediameterofthewire. (1mk)
2. Okindaclapshishandsat0.5secondsintervalsinfrontofacliff180m away.Herealisedthateach

echoproducedbythecliffcoincideswiththenextclap.Usethisinformationtocalculatethespeedof
soundinair. (2mks)

3. Asmalllighttabletennisballissuspendedbyasilkthread.Achargedebonaterodisbroughtcloseto
it.Theballisfirstattractedtotherod,butaftertouchingit,itisrepelled.Explain.

(2mks)
4. Thesketchinfigure2belowshowsthecoolingcurveofasubstance.

Whichportionofthecurveshowsthemeltingpointofthesubstance?
(1mk)

5.

Theuniform beam aboveweighs1KN.Howmuchfurthercanamanweighing800Nmovetotheleft
beforethebeam tipsover?
(2mks)

6. Aboyofweight600N displaces50litresofwaterwhendunking.Whatvolumeofwatermusthe
swallowwhilefloatinginordertomakehim justsink?

(3mks)

7. Figure4belowshowsdropsofwaterandmercuryonacleanglasssurface.
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Explainthedifferenceintheshapes.
(2mks)
8. Aglassblockmeasures5cm by5cm by8cm.Whenitisrestingonitssmallestfaceanditisviewed

from above,itappearstobeacube.Whatistherefractiveindexoftheglass?
(2mks)

9. Distinguishbetweenthermionicemissionandphotoelectriceffect.
(2mks)
10.Completetheraydiagram belowtoshowthepositionoftheimage.
(2mks)

   

Fig5.
C1 O F1 F2 C2

11 Statethreereasonswhyanytransformerisnotperfect.
(3mks)
12.Findtheeffectivecapacitanceofthenetbelow.
(3mks)

Fig6.

40pF 20pF

80pF
13.WhyistheinsideofanX–RayTubehighlyevacuated?
(1mk)
14.Calculatethefuseratingofanelectricalappliancerated2KW,250V. (2mks)
15.Explainwhatmakesabubbleofairrisingfrom thebottom ofapondtoincreaseinsizeasitrises.
(2mks)
16.Abulletofmass20gisfiredfrom agunofmass6kgat500m/s.Whatistherecoilvelocityofthegun?
(3mks)
17.TheendAofauniform barofmetalisheatedgentlywhileitsremaininglengthisexposedtoair.On

theaxesbelow,sketchitstemperaturegradient.
(1mk)

Temp. Fig.7

Distancefrom A.
18.Astringwithafundamentalfrequencyof400Hzisstretchedsothatitstensionisdoubled.Calculate

itsnewfrequency.
(3mks)

19.Estimatethediameterofanoilmoleculeifadropofit,ofvolume4.0x10-6 m3 formsapatchof
diameter14cm onawatersurface.

(3mks)
20.Statetwoindustrialusesofgammarays. (2mks)
21 Awireisplacedbetweentwomagneticpolesasshownbelow.

S I N Fig.8
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Inwhichdirectionwillthewiremove?
(1mk)

22.Calculatethechangeinlengthofametal2m longat200Cifitisheatedtoatemperatureof700C
giventhatitscoefficientoflinearexpansivityis1.0x10-5mk-1.

(3mks)
23.Stateonewaybywhichabicycleridercanincreasethebrightnessofhisheadlamp.
(1mk)
Alady'sdressappearswhitewithbluestipeswhenviewedinbluelight.Describetheactualcoloursofher
dress. (2mks).

25.Howmuchwaterat300Cisrequiredtomake5kgofwaterat700Ctobeat370C?
(3mks)
26.Identifythetransistorbelow.
(1mk)

Fig.9

27.Calculatetherootmeansquarevoltageofasourcewhichhasapeakvoltageof240V.
(2mks)
28.Thepaperballbelow isfallingfreelythroughairandaslightwindisblowingitfrom lefttoright.

Indicatealltheforcesactingonit.
(3mks)

Fig.10

29.Somestudentstriedtogrowalargecrystalofcoppersulphatebysuspendingasmallcoppersulphate
crystalinasuper-saturatedsolutionofcoppersulphate.Whydidtheyuseasuper-saturatedsolution?

(1mk)
30 Statetwousesofopticalfibres. (2mks)
31.Whycan’talternatingcurrentbeusedforrechargingacarbattery?
(1mk)
32.Youaregivenanalcoholthermometerandamercurythermometer.State,withareason,whichone

youwoulduseformeasuringtemperatures:
(4mks)
(a)below10oC (b)above120oC

33.Whatconditionsarenecessaryforaconductortoobeyohm’sLaw? (2mks)
34.Completetheraydiagram belowtoshowhowtheeye,Eseestheimageofthepointobject,Oformed

intheplanemirror. (2mks)

O

PHYSICSIV

PARTII

SECTION I
1. Figure1belowshowsaplanviewoftworoomsM andN.AloudspeakerLisshowninroom M.
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i)Onthediagram,drawwavesshowinghowsoundwavesfrom Lspreadintoroom M
(1mk)

ii)Showhowthewavesbehavewhentheyreachroom N. (1mk)
iii)AnobserveratYcanhearthesound.Bywhatprocessdoesthesoundreachhim?

(3mks)
iv)Ifthespeakerproducesanoteat3kHz,travellingat330m/s,whatisthewavelengthofthenote?

(3mks)
v)Giventhatthefrequencyofthenotedoubles,whatarenowthewavelengthandspeedofthewave?
(6mks)
vi)WhathappenstothesoundwhenitstrikestheconcretewallAB? (2mks)

2. Figure2belowshowsthelayoutofathermalpowerstation.

a) Nameanythreesuitablefuelsthatcanbeusedintheboiler. (3mks)
b) Statetheenergychangesthatoccurfrom theboilertothegenerator. (3mks)
c) Whichdeviceproducestheenergythatturnsthegenerator? (1mk)
d) Ifapoweroutputof10MW isgeneratedwhenthefuelproduces45MJofenergyeachsecond,

whatistheefficiencyofthepowerstation?
(3mks)

e)Suggesttwowaysinwhichpowerlossduringtransmissioncanbeminimised? (2mks)
f)Stateonereasonwhythepowerstationisnot100%efficient. (1mk)

3.a)Thediagram below showshow theeye,Ecanseetheimageofanobject,O.Draw suitableraysto
showhowtheeyeseestheimage.
(3mks)

b)Aconvexlensproducesanerectimagewhentheobjectisplaced20cm from it.Ifthelengthofthe
imageistwicethatoftheobject,calculatethefocallengthofthelens.
(3mks)

c) Whatadvantagesdoesaconvexmirrorhaveoveraplanemirrorwhenusedasadrivingmirror?
(2mks)

d) Howwillaredtiewithgreenstripesappearwhenviewedinbluelight?
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(2mks)

4.a)Usethediagram ofthecathodeRayoscilloscopetoanswerthequestionsthatfollow.

i)NamethepartslabelledA,B&C. (3mks)
ii)WhatisthefunctionofD? (1mk)
iii)SuggestwhyBisconnectedtoaveryhighpotential.

(1mk).
iv)WhatisthepolarityatP&atQ?(2mks)P.___

Q.___
v)StatethefunctionofA. (1mk)
vi)WhyistheinsideoftheCROhighlyevacuated? (1mk)
vii)Whyisthefluorescentscreenconvexoutwards?

(1mk)
b) DrawthetracethatwouldappearonthescreenofaCROwhenitisconnectedtoana.csource

andthetimebaseswitchedon. (1mk)

c)Statetwopropertiesofx-Rays.
(2mks)

5.a)Astudentusedtheset-upbelow todeterminetheboilingpointoffaliquid.Addtothediagram,the
thermometer.(1mk)

b)Whydoesaliquid-in-glassthermometerhave:
i)Athin-walledbulb? (1mk)
ii)Asafetybulb? (1mk)
iii)Athickstem? (1mk)
c) Ametal2cm longisatthetemperatureofpuremeltingice.Whatwouldbethefinaltemperatureif
itslength

wastodecreaseto199.4cm?(coefficientoflinearexpansivityofthemetalis0.0002K-1)
(4mks)

d)Whatadvantagesdoesmercuryhaveoveralcoholasathermometricliquid?
(4mks)

e) Describethechangesthatoccurinthedensityofwaterwhenitstemperaturechangesfrom -100C
to100C.

(3mks)

SECTIONII
6.a)Abubblerisesfrom thebottom ofapondtothesurface.Writedownthreequantitiesthatchangeasit



64

rises.
(3mks)

b)InanexperimenttoverifyCharlesLaw,thefollowingresultswereobtained.

Lengthofaircolumn(mm) 64.0 69.0 73.3 77.5 82.0
Temperature(0C) 20 40 60 80 100
Temperature(K)

i)Completethetable.
(2mks)

ii)Plotagraphoflengthofaircolumnagainsttemperaturein0C.
5mks)

iii)Determinetheslopeofyourgraph.
(3mks)

iv)Drawaset-upthatcanbeusedtoobtaintheaboveresults.
(2mks)
7. Acyclistmovesataconstantspeedof20cm/sfor5minutesandthenacceleratesuniformlytoa

speedof30m/soveraperiodof30seconds.Thisspeedismaintainedfor2minutesbeforehecomes
torestwithin30seconds.

a)Completethetablebelowshowinghowhisvelocitychangeswithtime.
(2mks)
Time 0 300 330 450 480
Velocity(m/s)

b)Drawavelocity-Timegraphrepresentingthejourneydescribedabove.
(5mks)

c)From yourgraph,find:
i)Theaccelerationwhenthevelocitychangesfrom 20m/sto30m/s.

(2mks)
ii)Thetotaldistancetravelledafter5minutes.

(3mks)
iii)Thecyclist’saverageacceleration.

(3mks)

PHYSICS V
PARTI
MARKINGSCHEME

KEY:;(colon)meansonemark.

1.4.75mm ;

2.Speed=180m

0.5s =360ms-1

3.Eboniterodisnegativelycharged ;Whenitistouched,electronsflowtotheearthandthelikecharges

repel. ;

4.DE ;

5.Xx800N=2m x1000N ; X=2.5m.

6.Hewillsinkwhenhedisplaces600Nofwater ;

10(1000x0.050+1000xV)=600N
50+1000V =60 ;

V =0.01m3 =1000cm3

Heshouldswallow110litresofwater.

7.Formercury,cohesiveforcesbetweenitsmoleculesexceedadhesiveforces.
Forwater,adhesiveforcesbetweenitsmoleculesandglassmoleculesexceedcohesiveforces. ;
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8.n=RealDepth = 8cm
ApparentDepth 5cm =1.6

9.Thermionicemissionistheproductionofelectronsfrom ametalsurfacewhenitisheated. ;
Photoelectriceffectistheproductionofelectronsfrom thesurfaceofametalwhenitisstruckbylight
ofsuitablewavelength. ;

10.

I

C1 O F1 F2 C2

;;Foranytworays.

11.–Lossoffluxlinkage. ;
Productionofeddycurrents. ;
Hysterisis ;

12. C=C1+C2

=(40+80)pF
=120pF ;

1= 1 + 1 ;
CT 120 20

= 1 + 6
120

CT = 1.7pF. ;

13.Tominimiselossofenergyofelectronsduetocollisionwithairmolecules. ;

14. I= P
V = 2000 ;

=8A ;

15.Asitrises,pressureactingonitdecreasesandhenceitsvolumeincreasessincetemperatureis
constant. ;
16. 6000xVr =20x500 ;;

Vr= 20x500
6000

Vr=1.67ms-1 ;

17.

Temp.

Distancefrom A.
18. f1 = f2 ;

T1 T2

f1 = T1 400 = T1 ;
f2 T2 f2 2T1

f2=400x2
=465.7Hz ;

19.d= V
r2 ;

= 4.0x10-6 ;
3.14x0.07x0.07

=2.67x10-4m ;
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20.–Packaginginindustries.
Detectingleaksinpipes. ;; ANYTWO
Detectingflawsinmetals.

21.Upwards. ;

22. l =kl ;
=1.0x10-5x2x(70–20) ;
=1.0x10-3m
=1mm ;

23. –Ridingfaster.
-Usingadynamowithastrongermagnet. ;; ANYONE
-Usingadynamowithmoreturns.

24.Yellow ;dresswithwhite ; stripes.
25.Heatgainedbycoldwater =Heatlostbyhotwater. ;

m x(37–30) =5x(70–37) ; =m =23.6Kg. ;

26.npntransistor. ;

27.Vrms = Vm

2 = 240 ;=170V ;
1.41

28. UpthrustORBuoyancy. ;

Wind ;

Gravity ;

29.Sothatthecrystaldoesnotdissolve. ;

30.–Medicaldiagnosis ;
- Advertisement. ;

31.A.Ccontinuallychangespolarity. ;

32.(a)Alcohol ; -ithasalowmeltingpoint. ;
(b)Mercury ; -ithasahighboilingpoint. ;

33.–Temperatureremainsconstant. ;
- Otherphysicalconditionsdonotchange. ;

34.

O  I
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;; FORTWORAYS.

E

PHYSICSV

PARTII
MARKINGSCHEME
1.(i)&(ii)

A

B

(iii)Transmissionthroughair.
(iv)v=f

= 330
3x1000 =0.11m.

(v)v=2f
= 330

2x3x1000 =0.055m
v=2f
=2x3x1000x0.055 = 330m/s

ORspeedisunchanged.

(vi) - Someisreflected.
- Someisabsorbed

-
2. (a)coal,charcoal,firewood,petrol,diesel.

(b)heatenergy electricalenergy.
(c)Turbine

. (d)E=poweroutput x100
powerinput

10x106 x100
45x106 = 22.2%

(e)-Useofthickcables.
-Transmittingatahighvoltage.

(f)Energylossduetoinefficient
fuelconversion.

3.(a) o

(b)1 + 1 = 1
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u v f
u + u = u
u v f

1+ ½ = 20
f

f=+13.3cm.

(c)–Awidefieldofview
Erect,virtualimages.

(d) Magentawithcyanstripes.

4.(a)(i.)A–Metalgrid.
B–(cylindrical)anode.

C–Yplates.

(ii)Todeflectthepathoftheelectronshorizontally.
(iii)toacceleratetheelectrons.
(iv)P–Negative.

Q–Positive.
(v)Tocontrolthenumberofelectronsreachingtheanode.
(vi)Tominimiselossofenergyofelectronstocollisionwithairparticles.
(vii)Toincreasesurfaceareahencereduceaccidentalbreakagesincepressureisreduced.
(b)

(c)–Carrynocharge. -Travelatthespeedoflight.
Notdeflectedbymagnetic/electronicfield. -Penetratematteroflowdensity.
Causeionisation. -Causefluoresenceonsomematerials.

5.(a)

(b)(i)Toenableheatreachthemercuryquickly.
(ii)Totakeupmercuryduringaccidentaloverheating.
iii)Toavoidbreakagewhenitfallsaccidentally.

(c)= 0.6
200x0.0002 = 15oC

2=0–15 = -15oC.
(d) -Doesn’tsticktoglass. - Expandsuniformly.

Highb.p. - Lowm.p.
Opaque.

(e)From –10oCto0oC Densitydecreases.
From 0oCto4oC Densityincreases.
From 4oCto10oC Densitydecreases.
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6..(a)Volume,Temperature&Pressure.
(b)i.)

Temperature(k) 29
3

31
3

33
3

35
3

373

(ii) LABELLING-
Length SCALE–

PLOTTING–
LINE–

Temp.
(iii)Slope=L2–L1

2-1

=0.225mmoC-1

(iv)Stirrer

7.(a)
Time(s) 0 300 330 450 480

Velocity(m/s) 20 20 30 30 0
(b)

(c)(i.)a= 30–20
30 = 0.33ms-2

(ii)Distance=Areaundercurve.
= 20x300 =6,000m.

OR s=ut+½at2

=20x300+0 =6,000m.
(iii) a1= 20–20=0

300
a2= 30–20 =0.33

30
a3= 30–30 =0

20
a4= 0- 30 =-1

30
Averageacceleration = 0+0.33+0–1

4 = -0.17ms-2


