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Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right-hand column and they are prefixed by the
letters M, W and MW as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.
W  indicates marks for working.
MW indicates marks for combined method and working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct method,
then the candidate’s individual working must be followed through from the error. If no further errors are
made, then the candidate is penalised only for the initial error. Solutions containing two or more working
or transcription errors are treated in the same way. This process is usually referred to as “follow-through
marking” and allows a candidate to gain credit for that part of a solution which follows a working or
transcription error.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(a) anumerical error in one entry in a table of values might lead to several answers being incorrect, but
these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion of
the marks will be available (based on the professional judgement of the examining team).
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normal = 5i + 2j — 7k
@Bi—j+3k)(GSi+2j—-7k)=40-2-21=17
Zm«/78005t
17
t=cos! /74 /78 =77.1°

5—dx+4x*=(2x-1)*+4

[ e

S—dx+4x’ ) Qx—1)7+4
11 1(2x—1
—22tan< 5 )+c

:% tan’1<2x2_ 1

)-l-C

| (= 3FU - h(- 20 - /1- 2

derivative = 2 = 3)
l+—=
(x=3)
3 1 3x—x*— (1 —x?)
X —6x+9+1—x° J1—x%
3x—1
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(b)

x—12 _y—35 _z+1_,

4 3 =5
x=12+4A, y=5+34, z=—1-54
Substitute into plane 2x — 6y + 5z = 24
2(12+40) = 6(5+34) +5(—-1—51) =24
A=-1

Point of intersection is (8, 2, 4)

-1 -2 3
AB=| 3| AC=| 1| AD=|2
4 2 6
n= AB XAC
ij k
=|-1 3 4
-2 1 2
=2i-6j+ 5k
3 2
VolumeZ%A—ﬁ-n‘:% 2|-|—6| = 4 unit®
6 5

5 coshx= %(ex +e”) and sinhx= %(ex —-e¢)

(i)

(i)
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sinhy _e’—e™
coshy e'+e™”

e+e?)x=(e"-¢e?)

x=tanhy=

e —-1)=(+ 1)
(1-x)e?=1+x

+
62y=1 X
1 —x

len<1+x>
Y=oM1r =%

—2sinh x + 4coth y = -2
and 2sinh x — 5coth y =—1
so —cothy=-3 therefore

tanh y = %

y= tanh’l@) = % In (%/;> = % In2

also 5sinh x —10coth y =5
and —4 sinh x + 10 coth y =2
so sinhx=7

x=sinh'7=1n(7+ y1+7%)=In(7+5 V/2)
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6 (i) coshx= %(e" +e”) and sinhx= %(ex —e
LHS =sinh’x = (¢~ ¢ Mi
RHS = cosh? x — 1 = (" + ™) ~ | Wi
_ }I(ezx 24— 1

= éll(ezx —2+¢”)

— ("~ ¢V = LHS MW1
(i) 7= Icosh" x dx
= J-cosh("l) x cosh x dx M1 W1
u =cosh” ™ x du/dx = (n — 1)cosh"?x sinh x MW1
dv/dx = cosh x v =sinh x MWI1
I,=sinh x cosh” Y x — (n— 1) jcosh(”z) x sinh? x dx M1
= sinh x cosh” Y x — (n - 1) jcosh("_z) x(cosh? x — 1) dx MW1
=sinh x cosh” Y x — (n— 1) [I, - 1,] MWI1
nIn=sinhx cosh" Vx+(n—-1)1,,
I,= %sinh x cosh®D x + 2= 1 I, » W1
vee In2
(iif) IO cosh? x(1 — sinh x)dx M1
Icosh“ xdx=1, = }1 sinh x cosh® x + %1 I MWI1
L= % sinh x cosh x + % Iy MWI1
IOZ.X
el a3 3
4—4smhxcosh x+881nhxcoshx+8x W1
Icosh“ x sinh x dx = % cosh’® x M1 W1
1 Y25
cosh In2 = 2(2+2> 4 MWI1
- _ 1, _1_3
sinh In2 = 5(2-7)=3 MW1
coshO0=1 andsinh0=0
L 343 3 1 s |
Value = |- sinh x cosh’x + 5 sinh x cosh x + 5x cosh’x
4 8 8 5 0
_1,3.125 3.3 5,3, ,_1,3125 1 _ 787 '3
=373 64 87473732 757024 75 ~ 2560 g M2 MWI
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—6 10
7 lineABr=|—4|+A1|2
—2 -1
4 4
lineBCr=|—6 |+ (10 both normals
-3 5
i j k
n is parallel to {10 —2 —1|=0i— 54j + 108k so n is parallel to
4 10 5

base ABCD given by y —2z=0

Subs y =2z into 10x + 18y + 19z =190
10x + 36z + 192 =190

x=19 — %Z
. 19—%2 19 _é—l
line CD r= 2, =10 |+z 5
z 0 1
or {r—(191)} x (11i-4j-2k)=0

1
8 Volume=mn J.2 (sin!' x)? dx
0
I= I(sinl x)* dx

dv/idx=1 sO v=x

w=(sin" x> sodu/dx="2sin"x /1172
— X

I =x(sin”! x)*+2 I l_x > sin”! x dx
—X

u=(sin""'x) sodu/dx= 1
(sin™x) -2
dv/dx = —2— sov=41—x*

V1 —x?
1 — 2
I =x(sin! x)?+ 241 — x? sinlx—2I L dx

=x(sin"' x)*+ 21 —x% sin"' x —2x

1
Volume = 7 [x(sin”! x)*+ 21 —x* sin ' x — 2x](5)
= 71—2 ™+ % T-n

9259.01 F 6

|

0
1
-2

|

MW1

M1 W1

M1 W1

Ml

W1

M1 W1

M1 W2

Ml

MW1

M1 W1

Ml

MW1

MW1

W1

W1

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


