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1 (a) (i) At rest [1] [1]

  (ii) Bigger or steeper gradient [1] [1]

 (b) Distance 5 8 (m) [1]

 (c) Average Speed 5 Gradient [1]

   5 
18
12  [1]

   5 1.5 (m/s) [1] [3]

2 (i) KE 5 12 mv2 [1] [1]

 (ii)  5 12 3 7500 3 202 [1]
   5 1500000 (J) [1] [2]

 (iii) Work 5 1500000 (J) [1] e.c.f. from (ii) [1]

 (iv) Power 5 Work done/time [1]
   5 1500000/20 [1]
   5 75000 (W) [1] [3]
  Allow e.c.f. from (ii) or (iii).

 (v) 75 (kW) allow e.c.f. from (iv) [1]  [1]

3  Two light nuclei [1]
  Join together or combine or fuse [1]
  To form a different nucleus [1]
  Energy is released [1]
  Decrease in mass [1]
  High temperature [1]

Response Mark

Candidates must use appropriate specialist scientific terms 
throughout to describe fully and in a logical sequence the 
process of fission in a nuclear reactor using all the points 
shown in the indicative content above. They use good spelling, 
punctuation and grammar throughout and the form and style are 
of a high standard.

[5-6]

Candidates use some appropriate specialist scientific terms to 
partially describe, in a logical sequence, 3 or 4 points relating to 
nuclear fission shown in the indicative content above. They use 
satisfactory spelling, punctuation and grammar and the form 
and style are of satisfactory standard.

[3-4]

Candidates use limited specialist scientific terms to describe 
1 or 2 of the points relating to fission shown in the indicative 
content above. Their spelling, punctuation, grammar, form and 
style are of a limited standard.

[1-2]

Response not worthy of credit. [0]
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4 (a) 1.2, 2.6
  2 correct 5 [2], 1 correct 5 [1] [2]

 (b) Scale > half of axis [1]
  Deduct [1] for each incorrect point

within 6 1 square
   

if non linear scale
then 0/4  [4]

 (c) (i) Straight line [1], including origin
6 1 square

 [1] dependent marking [2]

  (ii) Yes [1]
   Straight line through origin [1]
   allow e.c.f. from (c)(i) [2]

5 (a) (i) Increases [1]  [1]

  (ii) Decreases [1] [1]

 (b) Direction (of vel.) changes/velocity is a vector [1] [1]

 (c) v 5 mom

   
mass or mom 5 mass 3 velocity or p 5 mv [1]

  v 5 2.4/0.2 [1]
  v 5 12 (m/s) [1] [3]

6 (i) ACM 5 CM [1] or F1d1 5 F2d2
  W 3 3[1] 5 2400 3 6.6 [1]
  W 5 5280 (N) [1] [4]

7 (i) a 5 (v 2 u)/t [1]
  a 5 0.6/3 [1]
  a 5 0.2 (m/s2) [1] [3]

 (ii) F 5 ma [1]
  F 5 200 3 0.2 [1] allow e.c.f. from (i)
  F 5 40 (N) [1] [3]

8 (i) Nuclei (unstable) [1]
  Emit radiations (spontaneously) or disintegrates/decays [1] [2]

 (ii) same number of protons [1]
  but different numbers of neutrons [1] [2]

 (iii) 0 [1] 8 [1] 6 [1] [3]

 (iv) Fast moving electrons [1] [1]

 (v) (High freq.) e.m.  (radiation) [1] [1]
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9 (a) Electrons dotted like currants [1], positive charge was to be spread 
throughout [1] [2]

 (b) (i) Electrons in orbit [1] or in shells

  (ii) Nuclei were tiny [1] or small

  (iii) Most mass is in the nucleus [1] [3]

10 (a) It is the time taken [1] for the activity to decrease by half [1] [2]
  (dependent marking)  only gets access to activity mark 

if first mark given

 (b) (i) 3 (half-lives) [1]

   1
8 (th) [1] [2]

  (ii) Random (decay) [1] [1]

 (c) 232 for Thorium [1]  
all free-standing 
marks

  88 for Ra [1]
   He or  ~ [3]   [5]

Total

5

10

70



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /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 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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


