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Subject-specific Instructions

In numerical problems, the marks for the intermediate steps shown in the mark scheme are for the
benefit of candidates who do not obtain the final correct answer. A correct answer and unit, if obtained
from a valid starting-point, gets full credit, even if all the intermediate steps are not shown. It is not
necessary to quote correct units for intermediate numerical quantities.

Note that this “correct answer” rule does not apply for formal proofs and derivations, which must be
valid in all stages to obtain full credit.

Do not reward wrong physics. No credit is given for consistent substitution of numerical data, or
subsequent arithmetic, in a physically incorrect equation. However, answers to subsequent stages
of questions that are consistent with an earlier incorrect numerical answer, and are based on physically
correct equation, must gain full credit. Designate this by writing ECF (Error Carried Forward) by your
text marks.

The normal penalty for an arithmetical and/or unit error is to lose the mark(s) for the answer/unit line.

Substitution errors lose both the substitution and answer marks, but 10" errors (e.g. writing 550 nm as
550 x 106 m) count only as arithmetical slips and lose the answer mark.
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(b)
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(i) 863 x 107 or 8.63 x 107™* (F) etc.

ii) 734 or 7.34 x 10° etc.
(i) Must combine

indices

(iii) 482 or 4.82 x 10 etc.
(i) kelvin [1]

(ii) amount of substance [1]
(iii) amp(ere) [1]

Intermediate (independent) mark for F = kgms‘2 [
Base unit of x = metre [1]

[1]

[1]
[1]

[3]

[3]

(2]

(2]

[4]

(i) V2=u?+2as Eqgn [1]
0 =3.60° + 2(a)(2.60 — 1.40) Subs 1
(i) s=ut+ lat? Eqn [1]
s = 3.60(1.60) + %(—5.40)(1 .60)2 Subs 1
s =-1.15(m) [1]
Distance = 0.25 m [1] ECF Distance = 1.40 +s
Straight line starting on the velocity axis at 3.6 or —3.6 and passing through

the time axis (may have a positive or negative gradient) [1]

Line finishes at ~ 1.60s with a velocity magnitude greater than that with

which it started [1]
(i) 6.002 + 4.002)2 [1]
2(1)(N) [1]

(i) a=7.21/0.45 ecf (i) [1]
a=16(.0) (ms™>) [1]

(6
7.

(i) a = gradient (or, for example a=(2.0-0)/(0.16 - 0) etc.) [1]
a=125to 12.0 (m s2) [1]

ecf (a)(i) ecf (b)(i)

(ii) 7.21— Friction = 0.450 x 12.5[1]  or Friction = 0.45 (16 — 12.5)

Friction = 1.6-1.8 (N) [1]

P=Fv (orw=FdandP=% Eqn 1]
15.3 x 10% = 0.44F Subs [1]
Tension (= F) = 3.48 x 10* (N)  Ans [1]
AGPE = mgAh Eqgn [1]
Ah =163 sin 33.5° = 90.0 (m) Ans or subs  [1]
AGPE = 4.85 x 10° (J) Ans [1]

(Standard Error: using Ah = 163 m gives 8.79 x 10° (J) —>[2])

(2]

(2]

(2]

(2]

(2]

[3]

[3]

AVAILABLE
MARKS




5 (i) Use of micrometer [1] AVAILABLE
Multiple digmeters averaged [1] MARKS
Use of % [11 (‘r must be defined, if used) [3]

(i) Length [%]: fixed end to marker on unstretched wire [%] with tape rule (allow
metre rule) [1]

Extension [%]: change in marker position relative to unstretched position [%]
(Tensile) force [3] : weight of the slotted masses [3]
[3] each, round down [3]

Quality of written communication

2 marks

The candidate expresses ideas clearly and fluently, through well-linked
sentences and paragraphs. Arguments are generally relevant and well structured.
There are few errors of grammar, punctuation and spelling.

1 mark

The candidate expresses ideas clearly, if not always fluently. There are some
errors in grammar, punctuation and spelling, but not such as to suggest
weakness in these areas.

0 marks

The candidate expresses ideas satisfactorily, but without precision. Arguments
may be of doubtful relevance or obscurely presented. Errors in grammar,
punctuation and spelling are sufficiently intrusive to disrupt the understanding of

the passage. [2]
(iii) E =o/e = 1/gradient Egn [1]
E =6.93 x 1019 Any power Ans [1]
Pa or Nm™ Unit [1]
(MPa or MN m~  Unit consistent with value [1) [3] 11

6 (a) Extension o« Force [1] Allow equation if terms defined

if proportional limit not exceeded [1] [2]
(b) (i) k=F/x=254/23 Subs [1]
k = 2.3 (or 2300) (2348) Ans [1]
Nmm™ (or Nm™) [1] (3]
(i) x=18.8 (mm)[1] ecf (b)(i)
Length = 3.;12 (3.419) (m) [1]  ecf for X [2] 7
(3 sig. fig.)
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7 (a)
(b)
8 (a)
(b)
9 (a)
(b)
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(i)

(i)

(iif)

(i)

(ii)

(iif)

(i)

(ii)

(i)

(ii)

(i)

(ii)

(i)

(ii)

EMF

current

the volt

P=Vi Egn [1
1200 = 230/ Subs [1]
1=5.22 (A) Ans [1
Q=It Ean  [1]
Q =5.22 (ecf (i)) (4.0 x 60) Subs [1]
Q = consistent with (i) 1250 (1252) (C) Ans 1
E=QV="Ft Egn [1]
E = 1250 (ecf (ii)) x 230 Subs [1]
E =(2.88 x 10° (J)) = 288 (kJ) Ans [1]

Means of varying the voltage [1]
Correct position of ammeter and voltmeter [1]

Correct circuit symbols for ammeter, voltmeter, PSU or

battery/cell [1]

The graph is not linear  or | ?é \%

Line of positive intercept and negative gradient (not touching

Temp. axis)

Increased number of free charge carriers [1]

overcompensates for increased resistance due to increased

molecular vibration [1]

I 36 =422 (mA) [1] Answers reversed [1]

I 56 =272 (mA) [1] 10" errors, apply once
I=1gs5q+ 360 [1] Or in words

Q =/t and since tis constant Q = Q560 + Q 35 [1]

% evaluated for parallel section [1]

5R R R
RT=7[1]or2R+7orR+R+§

_2E . E
Current evaluated = 5R O split evenly <§> [1]

PD. =02 E[1]

(1]

(1]

(1]

[3]

[3]

[3]

[3]
(1]

(1]

(2]

[2]

(2]

(2]

(2]

Total

AVAILABLE
MARKS

12

75





<<
  /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


