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2
Answer all the questions.

(@) A particular collision between two objects is inelastic. Place a tick (v') at the end of each
statement that applies to such a collision. [2]

Statement

The magnitude of the impulse on each object is the same.

Kinetic energy and momentum for the objects are conserved.

Total energy is conserved.

After the collision, the objects have the same momentum.

(b) Fig. 1.1 shows a tennis ball before and after striking a wall at right angles.

before after
wall wall
12ms~' [ Oms™ ]
o ms 9.0ms o

Fig. 1.1

The ball of mass 0.060kg hits the wall at a speed of 12ms~'. The ball is in contact with the
wall for 0.15s. It rebounds with a speed of 9.0ms™". Calculate

(i) the loss of kinetic energy during the collision

loss of Kinetic €Nergy = ....ooooeeiiiiiiiiieeee e J [2]

(i) the magnitude of the average force exerted on the ball by the wall

average forceonball = ......coooeiiiiiiiiiiiiiiee, N [2]
© OCR 2010
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(iii) the magnitude of the average force exerted on the wall by the ball during this collision.

average force onwall = ... N [1]

(c) (i) State three assumptions of the kinetic model of ideal gases.

[Total: 13]
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(a) Fig. 2.1 shows an aeroplane flying in a horizontal circle at constant speed. The weight of the
aeroplane is Wand L is the lift force acting at right angles to the wings.

centre of
circle

Fig. 2.1
(i) Explain how the lift force L maintains the aeroplane flying in a horizontal circle.

(ii) The aeroplane of mass 1.2 x 10°kg is flying in a horizontal circle of radius 2.0 km.

The centripetal force acting on the aeroplane is 1.8 x 10°N. Calculate the speed of the
aeroplane.

(b) Fig. 2.2 shows a satellite orbiting the Earth at a constant speed v. The radius of the orbit is r.

satellite %R

Fig. 2.2
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5
Show that the orbital period T of the satellite is given by the equation

4m2r3
T2=
GM

where M is the mass of the Earth and G is the gravitational constant.

[3]
(c) The satellites used in television communication systems are usually placed in geostationary
orbits.
/ In your answer, you should use appropriate technical words spelled correctly.
(i) State two features of geostationary orbits.
2 SRR
oot et et e eeeeeeeetaa e eeeeeeeeetetaaeeeeeeettettan e e aaeteeeeetn e aaaaaaanes
.................................................................................................................................... [2]
(ii) Calculate the radius of orbit of a geostationary satellite.
The mass of the Earth is 6.0 x 10°*kg.
radius = ..o.ooeiiiiiii m [3]

[Total: 12]
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3 (a) State two conditions concerning the acceleration of an oscillating object that must apply for
simple harmonic motion.

(b) Fig. 3.1 shows how the potential energy, in mJ, of a simple harmonic oscillator varies with
displacement.

energy/mJ
20

——
—~——

T
—~——

-0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05
displacement/m

Fig. 3.1
On Fig. 3.1 sketch graphs to show the variation of
(i) kinetic energy of the oscillator with displacement — label this graph K [2]

(ii) the total energy of the oscillator with displacement — label this graph T. [1]1

© OCR 2010



(c) Use Fig. 3.1 to determine

(i) the amplitude of the oscillations

amplitude = ... m [1]

(ii) the maximum speed of the oscillator of mass 0.12kg

MaXimuUM SPEEA = ......ccveeeeeeereeeeeeeeeeeeeeeereereenens ms~! [2]

(iii) the frequency of the oscillations.

freqQUENCY = .ooeeeeiie e Hz [2]

(d) Resonance can either be useful or a problem. Describe one example where resonance has

a useful application and one example where resonance is a problem or nuisance. For each
example identify what is oscillating and what causes these oscillations.

(i) useful application

[Total: 14]
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4 Fig. 4.1 shows smoke particles suspended in air. The arrows indicate the directions in which the
smoke particles are moving at a particular instant. The lengths of the arrows indicate the different

speeds of the particles.

o
smoke
|_— particle

(@) (i) State the name given to this type of random motion of smoke particles in air.

~ 3
2N
.\

e
ha

Fig. 4.1

/ In your answer, you should use appropriate technical terms spelled correctly.

(ii) State two conclusions about the air molecules that may be deduced from the observed
motion of the smoke particles.
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(b) (i) The radius of an inflated football is 0.11 m. The temperature of the air inside the ball is
17 °C. Calculate the mass of air in the ball when the pressure inside it is 2.6 x 10°Pa.

The mass of one mole of air is 0.028 kg.

MAasSs Of @ir = ...oooviiiii e kg [4]
(ii) The football is left in a room at a temperature of 0°C until it reaches thermal equilibrium.

1  Explain the term thermal equilibrium.

2 Calculate the pressure exerted by the air inside the football when the temperature
drops to 0°C.

PrESSUIE = oiiiiiiiiieeeeeeeeeeie e e eee e Pa [2]

[Total: 10]
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A car of mass 970kg is travelling at 27ms~' when the brakes are applied. The car is brought to
rest in a distance of 40m.

(@) (i) Calculate the kinetic energy of the car when it is travelling at 27ms™.

KINELIC ENEIgY = ..eeeiiiiiiii e J [1]

(ii) Hence calculate the average braking force on the car stating any assumption that you
make.

(b) The car has four brake discs each of mass 1.2kg. The material from which the discs are
made has a specific heat capacity of 520Jkg~" K.

(i) Calculate the temperature rise of each disc after braking from a speed of 27ms™.
Assume all the kinetic energy of the car is converted into internal energy of the brake
discs equally during braking.

temperature rse = ....oooovvvivviiiiiiiie e, °C [2]

© OCR 2010
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(ii) State and explain two reasons why the actual temperature rise will be different.

(iii) Suggest one modification to the design of the disc braking system that could reduce the
temperature rise of the discs.

[Total: 11]

END OF QUESTION PAPER

© OCR 2010



12

PLEASE DO NOT WRITE ON THIS PAGE

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR 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.

© OCR 2010




<<
  /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


