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Answer all the questions.

1 (a) State a similarity and a difference between distance and displacement.

(1) SIMUIAIIEY: et e e e e et e e e e e bt e e e e e nne e e e e e nne e e e e nnne e s

not to scale

Fig. 1.1
An aircraft flies due north from A for a distance of 360km (3.6 x 10° m) to point B.
lts average speed between A and B is 1770ms™'. At B the aircraft is forced to change course
and flies due east for a distance of 100 km to arrive at C.

(i) Calculate the time of the journey from A to B.
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(ii) Draw a labelled displacement vector triangle below. Use it to determine the magnitude of
the displacement in km of the aircraft at C from A.

displacement = ... km [3]

[Total: 6]
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2 Fig. 2.1 shows a graph of velocity against time for an object travelling in a straight line.

A

velocity

o
~ e — — — — ——
\/

0 time

Fig. 2.1
The object has a constant acceleration a. In a time tits velocity increases from u to v.
(a) Describe how the graph of Fig. 2.1 can be used to determine
(i) the acceleration a of the object

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

(ii) the displacement s of the object.
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(b) Use the graph of Fig. 2.1 to show that the displacement s of the object is given by the
equation:

_ 1, .0
S=ut+ 2at

[2]
(c¢) In order to estimate the acceleration g of free fall, a student drops a large stone from a tall
building. The height of the building is known to be 32m. Using a stopwatch, the time taken for

the stone to fall to the ground is 2.8s.

(i) Use this information to determine the acceleration of free fall.

ACCEIEratioN = ....eeeeeeeeeeeeeeeee e, ms—2[2]

(ii) One possible reason why your answer to (c)(i) is smaller than the accepted value of
9.81ms~ is the reaction time of the student. State another reason why the answer is
smaller than 9.81ms™2.

[Total: 7]
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6

A skydiver jumps from a stationary hot-air balloon several kilometres above the ground.
(a) Interms of acceleration and forces, explain the motion of the skydiver

immediately after JUMPING .....ooooii e

© OCR 2009
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(b) In the final stage of the fall, the skydiver is falling through air at a constant speed.
The skydiver’s kinetic energy does not change even though there is a decrease in the
gravitational potential energy. State what happens to this loss of gravitational potential

energy.

(c) Fig. 3.1 shows a sketch graph of the variation of the velocity v of the skydiver with time t.

/ms1
v 50
25 -
O | | |
0 10 20 30 t/s

Fig. 3.1

Suggest the changes to the graph of Fig. 3.1, if any, for a more massive (heavier) skydiver of
the same shape.

[Total: 9]
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(a)

(b)

(c)

(d)

Define work done by a force.

.............................................................................................................................................. [2]
Define power.
.............................................................................................................................................. [1]
Explain why the efficiency of a mechanical device can never be 100%.
.............................................................................................................................................. [1]
A car has a total mass of 810kg. Its speed changes from zero to 30ms™ in a time of 12s.
(i) Calculate the change in the kinetic energy of the car.

change in Kinetic energy = .......ooooiiiiiieei e J[2]

(ii) Calculate the average power generated by the car engine. Assume that the power
generated by the engine of the car is entirely used in increasing the kinetic energy of the
car.

© OCR 2009
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(iii) The actual efficiency of the car is 25%. The car takes 18kg of petrol to fill its tank. The

energy provided per kilogram of petrol is 46 MJkg™'. The drag force acting on the car at a
constant speed of 30ms~" is 500N.

1 Calculate the work done against the drag force per second.
work done per second = ... Js™1[1]
2 Calculate the total distance the car can travel on a full tank of petrol when

travelling at a constant speed of 30ms™.

AIStANCE = ..oueeii m [3]

[Total: 11]
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5 (a) Fig.5.1 shows a wooden block motionless on an inclined ramp.

block
ramp

"w

Fig. 5.1
The angle between the ramp and the horizontal is 6.

(i) The weight W of the block is already shown on Fig. 5.1. Complete the diagram by showing
the normal contact (reaction) force N and the frictional force F acting on the block.  [2]

(i) Write an equation to show how F is related to W and 6.

...................................................................................................................................... [1]
(b) Fig. 5.2 shows a kitchen cupboard securely mounted to a vertical wall. The cupboard rests on
a support at A.
screw
-~}
F
cupboard
support 12cm '
200N
Fig. 5.2

The total weight of the cupboard and its contents is 200N. The line of action of its weight is
at a distance of 12cm from A. The screw securing the cupboard to the wall is at a vertical
distance of 75cm from A.
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(i) State the principle of moments.

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

(ii) The direction of the force F provided by the screw on the cupboard is horizontal as shown
in Fig. 5.2. Take moments about A. Determine the value of F.

(iii) The cross-sectional area under the head of the screw in contact with the cupboard is
6.0 x 107°m2. Calculate the pressure on the cupboard under the screw head.

PrESSUIE = iiiiiieiiie e eeee et e e e e e Pa [2]

(iv) State and explain how your answer to (iii) would change, if at all, if the same screw was
secured much closer to A.

[Total: 11]
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In February 1999 NASA launched its Stardust spacecraft on a mission to collect dust particles
from the comet Tempel 1. After a journey of 5.0 x 10'2m that took 6.9 years, Stardust returned
to Earth with samples of the dust particles embedded in a special low-density gel. When a dust
particle hits the gel, it buries itself in the gel creating a cone-shaped track as shown in Fig. 6.1. The
length of the track is typically 200 times the diameter of the dust particle.

not to scale

cone-shaped track
4_—\/_;//

/

gel

Fig. 6.1

(a) Calculate the average speed in m s~ of Stardust during its voyage.

(b) Calculate the average stopping force produced by the gel for a dust particle of diameter
0.70mm and mass 4.0 x 10~%kg travelling at a velocity of 6.1 x 108ms™ relative to Stardust.

[Total: 5]
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7 (a) On the axes of Fig. 7.1, sketch a stress against strain graph for a typical ductile material.

A
stress
0 =
0 strain
Fig. 7.1
[2]
(b) Circle from the list below a material that is ductile.
jelly copper ceramic glass [1]
(c) Define ultimate tensile strength of a material.
.............................................................................................................................................. [1]
(d) State Hooke’s law.
.............................................................................................................................................. [1]
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(e) Fig. 7.2 shows a mechanism for firing a table tennis ball vertically into the air.

ball platform

spring

ygiuu

spring fixed
to plate

VW

plate

|

O
* pull and release
to fire ball

Fig. 7.2

The spring has a force constant of 75Nm~". The ball is placed on the platform at the top of
the spring.

(i) The spring is compressed by 0.085m by pulling the platform. Calculate the force exerted
by the compressed spring on the ball immediately after the spring is released. Assume
both the spring and the platform have negligible mass.

(i) The mass of the ball is 2.5 x 10~3kg. Calculate the initial acceleration of the ball.

acceleration = ........ccccoeeeeeeeeeeeeee e, ms—2[1]

© OCR 2009



15

(iii) Calculate the maximum height that could be gained by the ball. Assume all the elastic
potential energy of the spring is converted into gravitational potential energy of the ball.

[Total: 11]

END OF QUESTION PAPER

© OCR 2009



16

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 1PB.

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 2009




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo 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
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

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


