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Answerall questions.Answersmustbewrittenwithinthe answerboxesprovided.

A student is analysing a sampleof water.To determine its density,the student measures

thevolumewith ameasuring cylinderand themasswithanelectronicbalance.

﴾a﴿ Identifyoneway toensure that thevolume isread accurately. [1]

Thefollowingdataarecollected:

Volume=�10.6±0.2﴿cm²°

Mass =�10.82±0.01﴿g

﴾b﴿ ﴾i﴿ Calculate thedensityofthesample and itsabsoluteuncertainty. [2]



Thefollowingdataarecollected:

Volume=�10.6±0.2﴿cm

Mass =�10.82±0.01﴿g

﴾b﴿﴾i﴿ Calculatethedensityofthesample and its absoluteuncertainty. [2]

﴾ii﴿ Stateyour answersinkgm‐andwithcorrectprecision
[1]



﴾Question 1continued﴿﴿

When the density was measured,the sample was at 35°C.The student has a graph that

shows thevariationwithtemperatureofthedensityofpurewater.
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﴾C﴿ Suggestwhether thewatersample canbeconsideredpure. [2]



2. Agroupofstudentsis investigatingrefraction ina semi‐circularglassblock.

Lightfroma rayboxentersthecurvedsideof theblockatO.The lightpasses through the

block and leaves,refracted,atP.

﴾a﴿Outlinehow thestudentscanensure that the light isnotdeflected atO. 11

ThestudentsvarythepositionofO toobtaindatatodetermine therefractiveindexof the

glass.Theyuseaprotractor tocollectvaluesfor theanglesofincidenceθandrefraction

0,atPandrecordthemonatable.
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Thestudentsvary thepositionofO toobtaindatatodetermine therefractiveindexof the

glass.They use aprotractor tocollectvaluesfor theanglesofincidenceOandrefraction

O,atPandrecordthemonatable.
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﴾This question continueson thefollowing page﴿



﴾b﴿ ﴾i﴿ Oneoftheirmeasurementsisshown.Stateθ.forthismeasurement. [1]

80 100
70

90 110
60 12080

70
130

50
60

140
50

O

150

160
160 2

12 17010
1

180
P



﴾i﴿ Complete the table.
[1]

sin0, sin0,

10 15 0.174 0.259

20 31 0.342 0.515

25 0.423 0.629

30 49 0.500

35 60 0.574 0.866

40 75 0.643 0.966



Theyplotagraphof thevariationwith thesineofθ,ofthesineofθ

Theyadduncertaintybarsforsinθ,forthefirstandlastdatapointanddrawthebest‐fitline.
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﴾c﴿﴾i﴿ Determine thegradientof the students'best‐fit line.
[2]

﴾i﴿ Drawon thestudents'graph the lineofmaximumgradient. [1]

﴾ii﴿
Determine thevalue of therefractive indexof the glasswith its absolute uncertainty.[2]



3.
Agroupofstudentswantstodetermine thehorizontal componentBof theEarth's

magneticfield.

Theyplacea magnet﴾in the formofamagneticneedle﴿ midwaybetween twocoils.

When there is no current through thecoils,themagnet alignsitself in thenorth‐south

direction.When there is an identical currentestablished in the coils,themagneticfield

produceddeflectsthemagnet.
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produceddeflectsthemagnet.

diagramnottoscale
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Eachcoilhasa radiusr.Thelengthof themagnet is0.25r.

﴾This question continues on the following page﴿



﴾Question3continued﴿﴿

The studentshave to decideon thehorizontal separationof the twocoils.Theirchoices are

separationsof2r,rand0.5r.

Thevariationwithdistanceof themagneticfield strengthduetoeachcoiland theresultant

magneticfieldstrengthforbothcoilsareshownforeachoftheseseparations.

magneticfieldduetocoils/Tx10‐5 magneticfieldduetocoils/T×10‐5

10 10

5 5

position position



position position

magneticfieldduetocoils/Tx10‐5

10

5

position

State andexplainwhichcoil separation the studentsshould choosefor thisexperiment. [2]﴾a﴿



﴾b﴿ Explainwhy the studentsplace axisXX'ofthecoilsin theeast‐westdirection. [2]

﴾C﴿ Thedeflectionofthemagnetisshown.
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﴾C﴿ Thedeflectionof themagnetisshown.
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Themagnetcomestorestwhenit makesanangleof24°toXX'.

Determine,using the graphs,BH [2]


