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1.﴾a﴿ A carofmass 1600kg acceleratesfromrest.

Thegraph shows how theresultantforceFacting in thedirection ofmotion of the car

varieswith thedistancedtravelledbythecar.

4.0

3.0

F/103N

2.0

1.0

0 1020 30 40 50 60 70 80 90 100

d/m



10200 30 40 50 60 70 80 90 100

d/m

﴾i﴿ Statewhat is represented by the area under the graph. [1]

﴾i﴿ Calculate the final speed of the car. [2]



﴾Question 1continued﴿

A different car travelson a horizontal road ata constant speedof 45ms.The engine of

thecardevelops apowerof140kW.Theresistive forceFactingon thecarisgiven by

F=cv²

wherevis the speed of the carand c is a constant.

﴾b﴿ Determinec.State thefundamental Slunit foryouranswer. [3]



2. VenusisaplanetintheSolarSystem.Thefollowing data aregiven:

OrbitalperiodofVenus =225days

OrbitalperiodofEarth =365days

orbitalradiusofVenus

﴾a﴿ Calculate theratio
[2]

orbitalradiusofEarth

﴾b﴿ Explain howobservationsof themotionof theplanets allowscientists todetermine

the massoftheSun.
[2]



3. ThegraphshowsthevariationwiththepotentialdifferenceVofthecurrentIinanohmic

resistorPandanon‐ohmiccomponentQ.

200

160

120

I/mA

80

40

0 1 2 3 4 5 6 7 8 9 10

V/V



1 2 3 4 5 6 7 8 9 10

V/V

Calculate theresistanceofP.
[1]

﴾b﴿ Outlinehow theresistanceof Qchangeswhen the currentinit increases. [1]



﴾Question3continued﴿

PandQareconnected inacircuitwithacellofnegligible internal resistanceasshown.

The ammeterand thevoltmeterare ideal.

A

Thereading of thevoltmeteris3.0V.

﴾C﴿ State,inmA,the reading of theammeter. [1]



P

Q V

A

Thereadingofthevoltmeteris3.0V.

﴾C﴿ State,inmA,thereadingoftheammeter. [1]

﴾d﴿ Determine theemfofthecell. [2]



4.﴾a﴿ Onedifferencebetweensoundwavesandelectromagneticwavesis thatsoundwaves

arelongitudinalandelectromagneticwavesaretransverse.

Outlineoneotherdifferencebetweensoundwavesandelectromagneticwaves. [1]

A loudspeakerisplaced atpointLaboveasurfaceofwater.Asounddetectorisplaced at

pointDatthesameheightabove thesurfaceofwateras L.ThesoundreachesDby two

routes:along thedirectpathLDand thereflection‐pathLPD.
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Thefollowingdataaregiven:

Frequencyof thesoundwave=1700Hz

Speedof sound inair=340ms‐1

Speedofsound inwater=1500ms‐1

DistanceLD=0.70m

DistanceLP=0.50m



﴾Question4continued﴿

﴾b﴿﴾ ﴾i﴿ Calculatethewavelengthof thesoundwave in air.
[1]

﴾ii﴿ Outlinewhysound from Lundergoesdestructiveinterferenceat D
[2]

﴾C﴿ Predictwhether thesoundwavecanenterthewateratP.
[3]



5. Anelectronentersaregionofauniformelectricfieldbetweentwoparallelchargedplates.

Theelectronisinitiallyhalfwaybetweentheplatesand itsinitialvelocityisparallel totheplates.

positivelychargedplate

2.0cm electron

2.0cm

negativelychargedplate

Thefollowingdataaregiven:

Initialspeedoftheelectron=9.4x10°ms‐1

Potentialdifferencebetweentheplates=3ov

Distancebetween theplates=4.0cm

﴾a﴿﴾i﴿ Statethedirectionoftheaccelerationoftheelectron. [1]



﴾a﴿﴾i﴿ [1]Statethedirection oftheaccelerationof theelectron.

Show that themagnitudeof theaccelerationof theelectron is about 1014ms‐2 [2]﴾ii﴿

﴾b﴿ The electron collideswith oneof theplates.Determine the distance theelectron travels

[3]parallel totheplates.



﴾Question5continued﴿

Inanotherexperiment,auniformmagneticfielddirected intotheplaneofthediagram is

established betweenthechargedplates.Theinitialvelocityoftheelectron,thedistance

between theplatesand theirelectricpotential differenceremainunchanged.

positivelychargedplate

? ? ?
pathoftheelectron

X � ?

negativelychargedplate magneticfield

Theelectronpasses undeflected through theregion of the electric and magneticfields.

﴾C﴿ Calculate themagneticfieldstrength. [2]



6.﴾a﴿Statewhat ismeantby the solarconstant. [1]

Thediagramshowsasimplifiedenergy‐balancemodel for theEarthsurface‐atmospheresystem.
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Thefollowingdataaregiven:

AveragealbedoofEarth=0.30

Averageglobal temperatureof thesurface=288K

AverageEarth‐Sundistance=1.5x1011m

﴾b﴿﴾i﴿ Outline thephysical mechanismbywhichsomeoftheradiationemitted by

the surface isabsorbed bygreenhousegasesinthe atmosphere andre‐radiated

towardsthesurface. [2]



﴾Question 6 continued﴿

﴾ii﴿
Showthatthe average global intensityofradiationabsorbedbythesurface is

about240Wm‐2
[2]

﴾ii﴿ Determinetheaverageintensityre‐radiatedby theatmosphere towards

the surface.Assume thattheemissivityof thesurfaceis0.90.
[3]



﴾C﴿ Show,withreference to thesolarconstant,thatthetotalpowerradiatedby theSun is

about4x1026w.
[2]



﴾Question6continued﴿

﴾d﴿ Theprimary energy sourceof theSunis theproton‐proton﴾p‐p﴿chainof fusion

reactions.Fourprotonsand twoelectronsproduceahelium nucleus togetherwith

neutrinos andgammaphotons.The overall reaction is:

4p+2e→He+2v+4y

Themassof theheliumnucleusis4.001506u.Calculate,inMeV,theenergy﴾i﴿

[2]released inthereaction.

[2]﴾i﴿ Outline therole offusionreactionsinmaintaining astableradiusoftheSun.



[2]﴾ii﴿ Outlinehow thepresenceofheliumin theSuncanbeconfirmedempirically.



Question6contmued

﴾e﴿ ThepositionsoftheSunand thestarAntaresareshownin

the Hertzsprung‐Russell ﴾HR﴿ diagram.
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﴾i﴿ StatethestartypeofAntares. [1]
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﴾i﴿ StatethestartypeofAntares. [1]

Discusshownuclearfusionprocesses inAntares aredifferentfrom those

intheSun.
[3]


