Physics 12
August 2007 — Form A
Provincial Examination — Multiple-Choice Key

Cognitive Processes Weightings Question Types
K = Knowledge 10% 35 = Multiple Choice (MC)
U = Understanding 80% 6 = Written Response (WR)
H = Higher Mental Processes 10%

Prescribed Learning

Topics Outcomes (PLOs) Weightings
1. Vector Kinematics in Two Dimensions A, B 9%
and Dynamics and Vector Dynamics C, D 9%
2. Work, Energy and Power E 6%
and Momentum F,G 6%
3. Equilibrium H 12%
4. Circular Motion I 8%
and Gravitation J 8%
5. Electrostatics K,L 12%
6. Electric Circuits M, N 12%
7. Electromagnetism O,p 18%
Question Keyed Cognitive Question
Number  Response Process Mark Topic PLO Type Question Source
1. D K 2 1 Al MC
2. C U 2 1 B2, A10 MC
3. B U 2 1 A9 MC
4, D K 2 1 C6 MC
5. B U 2 1 C8,D3 MC
6. D U 2 1 D4,6 MC
7. B U 2 1 D6 MC
8. C U 2 2 E7, 10 MC
9. A U 2 2 F1 MC
10. D U 2 2 F4 MC
1. B U 2 2 G3 MC
12. D K 2 3 H4 MC
13. B U 2 3 H3 MC
14. C U 2 3 H5 MC
15. C U 2 3 H11 MC
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Question Keyed Cognitive Question

Number  Response Process Mark Topic PLO Type Question Source
16. A U 2 4 14 MC
17. A K 2 4 J2,B6 MC
18. A U 2 4 J2,3 MC
19. C U 2 4 J8,9 MC
20. B H 2 4 J6, 10 MC
21. D K 2 5 K8, L7 MC
22. D U 2 5 K3 MC
23. C U 2 5 K8 MC
24, C U 2 5 L5 MC
25. B U 2 5 L6 MC
26. C U 2 6 M2 MC
27. D U 2 6 M7 MC
28. C U 2 6 M9 MC
29. B U 2 6 Ml11 MC
30. D U 2 7 P4 MC
31. C U 2 7 06 MC
32. B U 2 7 o7 MC
33. B U 2 7 04 MC
34, C U 2 7 P5 MC
35. B U 2 7 P4 MC
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Physics 12
August 2007

Provincial Examination — Written-Response Key

Cognitive Processes

K = Knowledge
U = Understanding
H = Higher Mental Processes

Weightings

10%
80%
10%

Question Types
35 = Multiple Choice (MC)
6 = Written Response (WR)

Prescribed Learning

Topics Outcomes (PLOs) Weightings
1. Vector Kinematics in Two Dimensions A, B 9 %
and Dynamics and Vector Dynamics C D 9 %
2. Work, Energy and Power E 6 %
and Momentum F,G 6 %
3. Equilibrium H 12 %
4. Circular Motion I 8 %
and Gravitation J 8 %
5. Electrostatics K,L 12 %
6. Electric Circuits M, N 12 %
7. Electromagnetism O,p 18 %
Question Keyed Cognitive Question
Number  Response Process Mark Topic PLO Type Question Source
1. - U 5 2 G3 WR
2. - U 5 3 H11 WR
3. - U 6 5 K8 WR
4, - U 5 7 O5; H3 WR
5. - H 5 1 Al10; B2 WR
6. - H 4 6 P10 WR
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Physics 12
August 2007
Provincial Examination — Scoring Guide

1. (5 marks)

A 10 kg curling stone is sliding along the ice when it hits a stationary 15 kg bucket of sand.
After the collision, the curling stone’s velocity is 3.0 m/s east, and the bucket has a velocity of

2.2m/s,40° S of E.

What direction was the curling stone moving before the collision?

P

h

P =30+33c0s40°=553 < 2 marks

P, =33sin40°=21.2 <« 1 mark
tanezy < 1 mark
55.3

0=21°Sof E (69°Eof S) <« 1 mark

Note to markers: Consider giving full marks for 21° below the horizontal,
69° from the vertical.
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2. (5 marks)

An 80 kg, 12 m uniform diving board in static equilibrium is shown below. Support A is
providing a 3000 N force directed downward on the board.

12 m

< / 70 kg

) diver

Determine the force provided by support B and the distance £ .

XF, =0=-3000+-70(9.8)+ F, +-80(9.8) < 1 mark
F,=4470 N=447x10° N < 1 mark
27 =0 taken from the right end of the beam

0=3000(12)+80(9.8)(6.0)+—4470(¢) < 2 marks

/=9.11m < 1 mark
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3. (6 marks)

A small negatively charged sphere with a mass of 4.5x107° kg is suspended electrostatically
between oppositely charged horizontal parallel plates as shown in the diagram. A potential
difference of 360 V is required across the plates to hold the charged sphere stationary.

+i '

Calculate the magnitude of the charge on the sphere.

E=Y < 1 mark
d
F
E=— « 5 mark
q
EZK <1 mark
qg d
F 4.5x107° x 9.8 x 0.040
..‘q:_d:mgd: 5x107 x9.8 x 11 marks
Vv Vv 360
g=49x10"C « 1 mark

A sphere with a smaller mass carrying an equal but opposite charge is now placed between the

plates. Using physics principles, explain the changes that must be made to the plates to keep
the new sphere stationary.

A sphere carrying the opposite charge can only be suspended if the electric field direction is
reversed. This means that the polarity of the plates must be switched. If the sphere is lighter
then the electrostatic force required is smaller. This means that the potential difference
which creates the electric field between the parallel plates can be reduced. (2 marks)
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4. (5 marks)

An 18 cm long metal rod, of mass 35 g, is suspended from the ceiling with light wire.
A uniform 0.22 T magnetic field is directed vertically upward. When there is a current
in the rod, it swings outward 15° to the vertical as shown.

What are the magnitude and the direction of the current in the rod?

tan® = —=%
g
mgtan@ = BIll < 3 marks ) Fr
0.035(9.8)tan15°=10.221(0.18) <« L mark F, 15
I=23A < 4 mark
The current is directed into the page. < 1 mark Vj?
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5. (5 marks)

A student measures the final speed of an accelerating car at various displacements.

The data collected is shown below.

FINAL SPEED ) DISPLACEMENT
(m/s) Y (m)
59 34.8 2.0
6.5 42.3 4.0
7.2 51.8 6.0
79 62.4 8.0
84 70.6 10.0
90 81.0 12.0

Plot a graph of the final speed squared, v*, versus the displacement, d, of the car on the

graph below.
Graph of v’ vs d
p? 90
(mis’)
80 /'
70 /
60 yad
/
50 T

40 /

30
20
10
0
0 10 15
d(m)
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Determine the slope of the line of best fit to the data and state what the slope represents.
Extend the line to the y-axis and use the y-intercept to determine the initial speed of the car.

Slope calculation:
AV’
Ad

_81-42
12-4.0

m =

=4.8m/s’
Slope = 2 X acceleration of the car <« 2 marks

y —intercept = 24 m*/s’

1
sv,=(24)2=49m/s <« 1 mark
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6. (4 marks)

A motor and a light bulb are connected in series with a battery. Using principles of physics,
explain why the light bulb gets brighter when the motor is prevented from spinning.

When the motor is prevented from spinning, it no longer generates a back emf opposing the
battery. (2 marks) Therefore the current increases (1 mark). This increased current causes

the bulb brightness to increase. (1 mark)

Physics 12 — 0708 Scoring Guide Page 7




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


