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A student is analysing a sample of water.To determine itsdensity,the studentmeasures

thevolumewithameasuringcylinderand themasswith an electronicbalance.

﴾a﴿ Identifyoneway toensurethatthevolumeisread accurately [1]

Thefollowingdataarecollected:

Volume=�10.6±0.2﴿cm²

Mass =﴾10.82±0.01﴿g

﴾b﴿﴾﴿ Calculate thedensityof thesample and its absoluteuncertainty. [2]



﴾i﴿ Stateyour answers inkgmandwithcorrectprecision. [1]



When the densitywas measured,the samplewas at 35°C.The studenthasa graph that

showsthevariationwithtemperatureofthedensityofpurewater.
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﴾C﴿ Suggestwhetherthewatersamplecanbeconsideredpure. [2]



2. A groupofstudentsis investigatingrefraction ina semi‐circular glassblock.

Lightfromarayboxentersthecurved sideof theblockat O.Thelightpasses through the

blockand leaves,refracted,atP.

﴾a﴿ Outlinehowthestudentscan ensure that the light isnotdeflected atO. [1]

Thestudentsvary thepositionof Otoobtaindata to determine therefractiveindexof the

glass.Theyuse aprotractor to collectvalues for theanglesof incidence Oand refraction

O.atPandrecordthemonatable.
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ThestudentsvarythepositionofOtoobtaindatatodeterminetherefractiveindexof the

glass.They useaprotractor tocollectvaluesfortheanglesof incidenceOand refraction

0.atPandrecordthemona table.
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﴾b﴿﴾i﴿
Oneoftheirmeasurementsisshown.State0,forthismeasurement. [1]
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﴾i﴿ Complete the table. [1]

sin0, sin0,

10 15 0.174 0.259

20 31 0.342 0.515

25 39 0.423 0.629

30 49 0.500

35 60 0.574 0.866

40 75 0.643 0.966



Theyplotagraphof thevariationwith thesineofθ,of thesineofθ

Theyadd uncertaintybarsforsin θ,for thefirstandlastdatapointand drawthebest‐fit line.
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﴾c﴿﴾i﴿ Determine thegradientof the students'best‐fitline.
[2]



>sinθ
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﴾c﴿﴾i﴿ Determine thegradientof the students'best‐fit line. [2]

Drawonthestudents'graphthelineof maximumgradient. [1]

Determine thevalueof therefractive indexof theglasswith its absolute uncertainty.[2]



3. Agroupofstudentswantstodetermine thehorizontal componentByof theEarth's

magneticfield.

Theyplacea magnet﴾in theformofa magneticneedle﴿midwaybetweentwocoils.

When there isno current through thecoils,themagnet alignsitself in the north‐south

direction.When there is anidentical currentestablished in the coils,themagneticfield

produceddeflectsthemagnet.
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coil 1 coil2

Each coil hasaradiusr.Thelengthof themagnet is0.25r.

﴾This question continues on the following page﴿



﴾Question3continued﴿

Thestudentshave todecideon thehorizontal separationof the twocoils.Theirchoicesare

separationsof2r,rand0.5r.

Thevariationwithdistanceofthemagneticfieldstrengthduetoeachcoil and theresultant

magneticfieldstrengthforbothcoilsareshownforeachoftheseseparations.
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﴾a﴿State and explain which coil separation the students should choose for this experiment.
[2]



﴾c﴿ Thedeflectionofthemagnetisshown.

upperview
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Themagnetcomestorestwhenitmakesanangleof24°toxx'.

Determine,using the graphs,BH [2]


