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Two perpendicular forces of magnitudes F N and 8N act at a point O (see diagram). Their resultant has
magnitude 17 N.

(i) Calculate F and find the angle which the resultant makes with the 8 N force. (4]

A third force of magnitude £ N, acting in the same plane as the two original forces, is now applied at the
point O. The three forces of magnitudes £ N, F' N and 8 N are in equilibrium.

(ii) State the value of £ and the angle between the directions of the £ N and 8N forces. 2]

A particle is projected vertically upwards with speed 7 ms ' froma point on the ground.

(i) Find the speed of the particle and its distance above the ground 0.4 s after projection. [4]
(i) Find the total distance travelled by the particle in the first 0.9 s after projection. (4]
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The diagram shows the (z, v) graphs for two athletes, 4 and B, who run in the same direction in the same
straight line while they exchange the baton in a relay race. 4 runs with constant velocity 10ms ' until he
decelerates at 5ms > and subsequently comes to rest. B has constant acceleration from rest until reaching
his constant speed of 10ms . The baton is exchanged 2 s after B starts running, when both athletes have
speed 8ms ' and B is 1 m ahead of 4.

(i) Find the value of ¢ at which A starts to decelerate. [2]

(ii) Calculate the distance between A and B at the instant when B starts to run. [5]
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4 A block B of weight 28N is pulled at constant speed across a rough horizontal surface by a force of
magnitude 14 N inclined at 30° above the horizontal.

(i) Show that the coefficient of friction between the block and the surface is 0.577, correct to 3 significant
figures. [4]

The 14N force is suddenly removed, and the block decelerates, coming to rest after travelling a further
3.2m.

(ii) Calculate the speed of the block at the instant the 14 N force was removed. [6]

Particles P and Q, of masses 0.4kg and mkg respectively, are joined by a light inextensible string which
passes over a smooth pulley. The particles are released from rest at the same height above a horizontal
surface; the string is taut and the portions of the string not in contact with the pulley are vertical (see
diagram). O begins to descend with acceleration 2.45m s and reaches the surface 0.3 s after being released.
Subsequently, O remains at rest and P never reaches the pulley.

(i) Calculate the tension in the string while Q is in motion. [3]
(i) Calculate the momentum lost by O when it reaches the surface. [5]
(iii) Calculate the greatest height of P above the surface. [5]

[Questions 6 and 7 are printed overleaf.]
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A particle P lies on a slope inclined at 30° to the horizontal. P is attached to one end of a taut light inextensible
string which passes through a small smooth ring O of mass mkg. The portion PQ of the string is horizontal
and the other portion of the string is inclined at 40° to the vertical. A horizontal force of magnitude H N,
acting away from P, is applied to Q (see diagram). The tension in the string is 6.4 N, and the string is in the
vertical plane containing the line of greatest slope on which P lies. Both P and Q are in equilibrium.
(i) Calculate m. 2]
(i) Calculate H. [2]
(iii) Given that the weight of P is 32N, and that P is in limiting equilibrium, show that the coefficient of
friction between P and the slope is 0.879, correct to 3 significant figures. [6]
0 and the string are now removed.
(iv) Determine whether P remains in equilibrium. [3]
7
4ms’ 2.5ms”
— —> 2
Le0? o

The diagram shows two particles P and O, of masses 0.2kg and 0.3 kg respectively, which move on a
horizontal surface in the same direction along a straight line. A stationary particle R of mass 1.5kg also lies
on this line. P and Q collide and coalesce to form a combined particle C. Immediately before this collision P

has velocity 4ms ' and O has velocity 2.5ms .
(i) Calculate the velocity of C immediately after this collision. 13]

At time t¢s after this collision the velocity vm s'of Cis givenby v="7, — 3¢ for 0< 1<0.3. C strikes R

when ¢=0.3.
(ii) (a) State the value of V. 1]
(b) Calculate the distance C moves before it strikes R. [4]
(¢) Find the acceleration of C immediately before it strikes R. [3]

Immediately after C strikes R, the particles have equal speeds but move in opposite directions.

(iii) Find the speed of C immediately after it strikes R. 4]

© OCR 2012 4728 Jun12




<<
  /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


