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Fig. 1 shows a wind powered garden ornament.

camshaft —

Fig. 1

(@) The table below shows the shapes of four different cams.

()

cam A cam B cam C cam D

(i) Select a suitable cam from the table that will cause the axe to rise slowly and fall quickly.

(ii) Select a suitable cam from the table that will cause the axe to rise and fall in a continuous,
smooth movement.
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(c) The garden ornament is made from wood.
Name a suitable finish.

.............................................................................................................................................. [1]
(d) In use the mechanism does not move very freely.

Give two ways that can be used to improve the movement.

2 PSSRSO [1]

2 ettt teeeeeeeteeeeeeeteeeseeesteesseeeaseeesteeaseeenteeaseeateeaneeaeeeaseeanteeaseeeteeaneeeteeaneeeteeaneeeneenneeenns [1]
(e) The manufacturer has tested a mains powered version of the garden ornament.

(i) Give two benefits of using mains power.

1 RSSO SRSSPR [1]

72 [1]

(ii) Give two benefits of using wind power.

2 SRRSO [1]

2RSSR [1]

[Total: 10]
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The manufacturer has fitted a low voltage motor directly to the cam shaft of the garden ornament
but has found that it runs too fast.

Fig. 2 shows a pulley and belt system that has been added to slow down the shaft.

60 \
camshaft

motor shaft \ ag15
Fig. 2

(a) Calculate the velocity ratio of the pulley and belt system.

driven

Use the formula VR = —
driver
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(d) The motor shown below needs to be securely fixed to the end of the garden ornament.

© OCR 2010

Add sketches and notes to Fig. 3 to show how the motor can be:

e supported;
e securely fixed to the ornament;

* easily removed for replacement.

Label any important features.

Fig. 3

1]
1]
1]

[1]

[Total: 10]
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3 Fig. 4 shows part of a garden water feature.
The waterwheel is driven by water falling from a tank positioned above the wheel.

generator

Fig. 4

(@) The waterwheel turns slowly giving a high turning force on the shaft.
Give the name of this force.

(b) The waterwheel is to be used to drive a small generator but it is found that the shaft turns too
slowly.

(i) Choose from the table below the most suitable mechanism to increase the output speed
from the shaft.

Bevel gear Worm and wormwheel Rack and pinion
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(d) Give a suitable finish for the metal water tank in Fig. 4.

(e) Fig. 5 shows the hub of the waterwheel and the shaft.
Add details to show how the shaft can be fitted to the water wheel to ensure a positive drive
but still allow removal for maintenance.
Label any additional components.

hub of
waterwheel

shaft

Fig. 5
[3]

[Total: 10]
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Fig. 6 shows part of a flood defence system.
Aluminium barge boards are lowered from lorries into fixed ‘H’ section supports at times of danger
from rising floodwater.

lifting eye

& 'H' section supports

e aluminium barge boards

Fig. 6
(@) Give two reasons why aluminium is used for the barge boards.
== <o o T [1]
REASON 2 ... —————————————————— [1]

(b) Explain two ways that designers would have used computers in the design of the flood
defence system.
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Fig. 7 shows a hoist used to lift the barge boards from the lorry into position. The hoist uses a lever
system.

jib lifting ram

( o

.............................................................................................................................................. 1]
(d) Give two reasons why this class of lever is used in this hoist system.
.............................................................................................................................................. 1]
.............................................................................................................................................. [11
(e) Give one disadvantage that this class of lever has when used in a hoist system.
.............................................................................................................................................. 11

[Total: 10]
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Fig. 8 shows an alternative flood defence system with a height adjustable barrier.

© OCR 2010

barrier

stay

Fig. 8

.............................................................................................................................................. [2]
Give one other mechanical system that uses a square thread for adjustment.
.............................................................................................................................................. [1]
Give the conversion of motion that takes place in this type of system.
.............................................................................................................................................. [1]
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(e) Fig. 9 shows part of the barrier and stay. The adjustable stays need to be securely attached
to the top of the barrier.

Draw a fitting on Fig. 9 that will:

¢ allow the stay to pivot as the screw is adjusted; [11
* prevent the stay from rotating while the screw is adjusted; [1]
e securely attach the stay to the barrier. [11
Label any additional fittings. [1]
barrier
stay
Fig. 9

[Total: 10]

© 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


