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2
1 Inthis experiment, you will determine the mass of a metre rule using two methods.
Method 1.
Carry out the following instructions, referring to Fig. 1.1.

d X | y | 50.0cm mark

/ metre rule

0
XA

pivot

Fig. 1.1
You are provided with a 100g mass, labelled X.

(@) (i) Place the mass X on the rule so that its centre is at a distance d = 5.0cm from the
zero end of the rule, as shown in Fig. 1.1. Record the value of d in Table 1.1.

(i) Adjust the position of the rule so that it is as near as possible to being balanced,
with the 50.0cm mark to the right of the pivot.

(iii) Measure, and record in the table, the distance x from the centre of the mass X to
the pivot.

(iv) Measure, and record in the table, the distance y from the pivot to the 50.0cm mark
on the rule.

(v) Repeat the steps (i) — (iv) using d = 10.0cm.

Table 1.1

d/cm x/cm y/cm

[3]

(b) (i) Using the values of x and y in the first row of the table, calculate the mass M of the
rule using the equation
M = 100x.
y
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(i) Repeat step (b)(i) using the values of x and y in the second row of the table. For

Examiner's
Use

(iii) Calculate the average value of M.

average value of M = ..., [1]
Method 2.

(c) Measure the mass M of the rule using the balance provided.

(d) A student carrying out this experiment expects that the values of the mass M obtained
by the two methods will be exactly the same.

Suggest two practical reasons why, in spite of following the instructions with care, the
values may differ. Assume that the balance used in Method 2 is accurate.

Question 1 continues on the next page.
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(e) Explain briefly how you judge the position of the centre of the mass X when it is on the For

rule in (a)(iii). You may draw a diagram. Examiner's
Use

[Total: 10]
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2 Inthis experiment, you will investigate the cooling of water. For

Examiner's
You are provided with a supply of hot water and a supply of cold water. Carry out the following Use
instructions, referring to Fig. 2.1.

thermometer

water = _ _ & __"_

Fig. 2.1

(b) (i) Pour approximately 200cm? of hot water into the beaker. Place the thermometer
in the beaker of water. When the thermometer reading stops rising, measure the
temperature 6 of the water in the beaker and immediately start the stopclock. In
Table 2.1, record fat time t =0s.

(i) In the table, record the temperature of the water at 30s intervals until you have a
total of six values up to time t = 150s.

Table 2.1

t/s 0/°C

30

60

90

120

150

[2]
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(c) Empty the beaker. Pour approximately 200cm?® of hot water into the beaker. Place For

the thermometer in the beaker of water. When the thermometer reading stops rising, |Examiner's
measure the temperature 6,, of the water in the beaker. Use

(d) (i) Pour 10cm? of the cold water into the beaker of hot water. Stir briefly. Measure and
record the temperature 6, of the water.

(i) Pour another 10cm?3 of the cold water into the beaker of hot water. Stir briefly.
Measure and record the temperature 6, of the water.

(e) Using the evidence that you have from the table and the readings in parts (¢) and (d),
estimate the volume V of cold water that added to the hot water would give the same
temperature drop as allowing the hot water to cool for 150s. Explain briefly how you
arrived at your answetr.

(f) This laboratory investigation could be used as a small-scale model for a process in a
factory. The laboratory investigation would be repeated many times.

Suggest two conditions that should be kept constant in order to provide reliable results.

[Total: 10]
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3 Inthis experiment, you will determine the focal length of a lens. For

Examiner's

Carry out the following instructions, referring to Fig. 3.1. Use
illuminated
object y , screen
-~
’_@ IQllens
7 7 7 7 7 Z g
Fig. 3.1

(@) Place the lens a distance u = 25.0cm from the illuminated object. Move the screen until
a sharply focused image of the object is seen on the screen.

(b) Measure, and record in Table 3.1, the height h of the image on the screen.

(c) Repeat the steps in (a) and (b) using u values of 30.0cm, 35.0cm, 40.0cm and 45.0cm.

(d) Calculate, and record in the table, the values of %

Table 3.1

u/cm h/cm l/i

25.0

30.0

35.0

40.0

45.0

2]
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(e) Plot a graph of u/cm (y-axis) against %/% (x-axis). You do not need to begin the axes
at the origin (0,0).

[4]

(f) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

G o [2]

(g) Calculate the focal length f of the lens, using the equation f = %cm. Give your answer
to a suitable number of significant figures for this experiment. ~

f [2]

[Total: 10]
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4 In this experiment, you will investigate lamps in series and parallel combinations.

Carry out the following instructions, referring to Fig. 4.1.

@ ()

(i)

(iii)

(iv)

(v)

© UCLES 2013

power
supply
—____Fo o
P Ia@l Iagz Ia&f& 0
()
W)
Fig. 4.1

Switch on. Measure and record the potential difference V, across lamp 1 and the
current | in the circuit. Switch off.

1
L=
[2]

Calculate the resistance R, of lamp 1 using the equation R, = ¥
Ry = [1]

Disconnect the voltmeter and reconnect it to measure the potential difference V,
across lamp 2.

Disconnect the voltmeter and reconnect it to measure the potential difference V,
across lamp 3.
Calculate the total potential difference V across the three lamps using the equation

Vi=V,+V,+ Vg

0625/52/M/J/13
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(b) ()

(i)

(iii)

(iv)

© UCLES 2013
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Complete the circuit diagram in Fig. 4.2 to show the three lamps in parallel with
each other between P and Q. Show the voltmeter connected to measure the
potential difference V, across the lamps. Use standard symbols.

power
supply
o

Fig. 4.2
[2]

Disconnect the lamps and the voltmeter. Rearrange them to make the circuit shown
in your circuit diagram.

Switch on. Measure and record the potential difference V across the lamps and
the total current 1. Switch off.

Calculate the total resistance R, of the lamps arranged in parallel, using the

. Vp
equation R, = T
T

Question 4 continues on the next page.
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R
1 For
(c) A student suggests that R, should be equal to 3 Examiners
Use

State whether your results support this suggestion and justify your answer by reference
to the results.

Yt 1] 1 11T o | PP PPPPTN

L83 11> 1o ) o PP

(d) Another student suggests that R, may not be equal to % because the lamp filaments

are hotter when the lamps are connected in parallel than when the lamps are connected
in series.

State one piece of evidence that shows that the lamp filaments are hotter in the parallel
circuit.

[Total: 10]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2013 0625/52/M/J/13




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice




