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Foreword

Introduction

Mark Schemes are published to assist teachers and students in their preparation for examinations.
Through the mark schemes teachers and students will be able to see what examiners are looking
for in response to questions and exactly where the marks have been awarded. The publishing of
the mark schemes may help to show that examiners are not concerned about finding out what a
student does not know but rather with rewarding students for what they do know.

The Purpose of Mark Schemes

Examination papers are set and revised by teams of examiners and revisers appointed by the
Council. The teams of examiners and revisers include experienced teachers who are familiar
with the level and standards expected of 16- and 18-year-old students in schools and colleges.
The job of the examiners is to set the questions and the mark schemes; and the job of the revisers
is to review the questions and mark schemes commenting on a large range of issues about which
they must be satisfied before the question papers and mark schemes are finalised.

The questions and the mark schemes are developed in association with each other so that the
issues of differentiation and positive achievement can be addressed right from the start. Mark
schemes therefore are regarded as a part of an integral process which begins with the setting of
questions and ends with the marking of the examination.

The main purpose of the mark scheme is to provide a uniform basis for the marking process so
that all the markers are following exactly the same instructions and making the same judgements
in so far as this is possible. Before marking begins a standardising meeting is held where all
the markers are briefed using the mark scheme and samples of the students’ work in the form
of scripts. Consideration is also given at this stage to any comments on the operational papers
received from teachers and their organisations. During this meeting, and up to and including
the end of the marking, there is provision for amendments to be made to the mark scheme.
What is published represents this final form of the mark scheme.

It is important to recognise that in some cases there may well be other correct responses which
are equally acceptable to those published: the mark scheme can only cover those responses
which emerged in the examination. There may also be instances where certain judgements may
have to be left to the experience of the examiner, for example, where there is no absolute correct
response — all teachers will be familiar with making such judgements.

The Council hopes that the mark schemes will be viewed and used in a constructive way as a
further support to the teaching and learning processes.
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(i) y=sinx YA
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(ii) y=sin2x y2 4
1k
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—180° -90° 90° 180°

(i) tan6=2
~.0=63.43° or 243.43° to 2 d.p.

(i) tan(4x+5°) =2
From (i)
4x+5=63.43 or 243.43
4x =58.43 or 238.43
x=14.61 or 59.61 to 2 d.p.
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() y= x> +6x% —5x

PR TE T N M1, W1
dx
Atx =1, b _ 4 W1
dx
.. Equation of tangent is
y=4(x-1)
re. y=4x-4 MWI1
" dy
i) AtB, — =4
(ii) i
s3xP12x-5=4 Ml
~=3x7 +12x-9=0
x*—4x+3=0 Wi
(x-3)x-1)=0
R x =1 (point A) or x =3 (point B) W1
When x =3, y=12
So B is the point (3, 12) W1
(i) 2x—-1 2x+1
3x+4 4-x
_ 2x-1D4-x)—2x+1DBx+4) M2
Bx+4)(4-x)
_ (257 +9x—4) — (6x7 +11x+4)
“3x% +8x+16
2
_ 8x"-2x-8 W1 (numerator)
3x?+8x+16 W1 (denominator)
_2(4x* +x+4)
3x*—8x-16
2
(i) 2(42x +x+4) _9
3x°-8x-16
2 2(4x% + x+4)=2(3x* —8x - 16) M2
4x% + x+4=3x"-8x-16
x> +9x+20=0 Wl
sLo(x+dx+5=0
: x=-4 or x=-5 W1
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(a) log 32=5
a’ =32
a=2

(b) log, 50 =log,(25%?2)
=log, 5%+ log, 2
=2log,5+log, 2
=2b+1

(© 3(7_5) =8

(7 - %) log3 =1og8

x _ log8
2 log3

SoX = 2{ —@}
log3

=10.21 to 2 d.p.
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AN
@ AB’=AY?’+BY?-2xAYxXBYcosAYB

=222 +18.52 —2x22%18.5c0856.45
- AB =19.40km.

VAN AN
sinBAY _ sinAYB
BY AB

18.5sin56.45
194

A
BAY =52.63°

(i)

A
s.sinBAY =

(iii) ABY =180 - 56.45—52.63
—~70.92°

XY _6.11
. BY 185
. XBY =18.28°

. A
(iv) tan XBY =

A VAN A
(v) ABX = ABY - XBY
=70.92—18.28

=52.64°
A
=BAY

(vi) As OAB = OBA = 52.64°,
triangle ABO is isosceles.

So AO = BO, and as boats are travelling
at same speed they meet at O.
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(i) L=kP"
- log L=nlog P+ log k. Ml
log P log L
0.73 3.30
1.06 3.69
1.40 4.08
1.59 4.29
1.71 4.44 w2
A
log L 43
4.6
( ,,
4.4
42 /
4.0 /
3.8
3.6 /
3.4 /
32
0.5 1.0 1.5 2.0
log P

Graph is a straight line so formula holds.

W1 (labels)

W1 (points)
W1 (line)
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(i) nzgradientz%zl.m M1, W1
k=£:%:284 MI, W1
V" 420
So L =284p"16
(iii) L =284 P"1°
=284 x16.39"1
= 7280 suns (to 3 s.f.) MWI1

(iv) L =284 p"1°
1

1
o[ =122 "

284 284
=3.94 days. Wi
Assume that the formula holds beyond the range of the given values. M1
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10 6 Sx+dyrd a0

107107 " 10
6x+4y+4z=400
3x+2y+2z =200 O
4 3 5
—x+-—y+-—z=35
@ 10" 10”7 107
4x+3y+5z=350 Q@
S 5 3
—x+-—y+-—z=3
@ 10" 107 10° =%
5x+5y+32=390 ©)

(iv) @x3— @x4 — y+7z=250
@xs_ @xSeSy—z =170
@xs_ @ - 36z=1080

z=30

©E

y=250-7z =40

x:200—§y—2z:

20

So asking prices are:
sunglasses 20 euro
bag 40 euro

watch 30 euro

(v) For sunglasses and watch, amounts spent are:
Becky 12 + 12 =24 euro
Catriona 8 + 15 =23 euro
Grace 10+ 9 =19 euro

So Laura spent the least amount by asking Grace.
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(i)

(iii)

y=x3 —8x%2+16x
= )c(x2 —-8x+16)
= x(x—4)*

Wheny=0, x=0 or x=4 andx=4

.. meets x-axis at (0, 0) and (4, 0).

%=3x2—16x+1620

LBx—-4)(x-4)=0
.'.x=% or x=4
Whenx:%(=1.33), y=948

Whenx =4, y=0

2

jx—§=6x—16
42

Whenxz%, —)2)=—8<O .. max
dx

ol

2
When x = 4, —§:8>0 . min
dx

So minimum at (4, 0)
So maximum at (1.33, 9.48) (to 2 d.p.)

y A

10+
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4
(iv) Area = J (x* —8x% +16x)dx
0
4
4 3
= x——8i+8x2
4 3
0
=21.33
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Ja—
9,1

—_
)

Frequency density

9}

®

AVAILABLE

R P MARKS
15¢N Wi
27° g
(ii) R =15g cos27°
=R =133.65=133.7N MWI1
(iii) Least force required is P
P =15gsin27° Ml
=P =68.09=68.1N to 1d.p. Wi 4
class width 8 8 10 10 20 20
f.d. 12 75 112 75 49 27 MIW1
0 10 20 30 40 50 60 70 80
Time (hours)
MARKS
axes W1
cts scale at boundaries W1
heights W1 5
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0 v =u’+2as u=0

v=4m/s
s=24m
16 =0+2(a)24)
=a _16 = Lys?
48 3
(iii) R
Fe 7 530N
A -
9g

accelerating force = mass X acceleration
30-F=9x %
= F=30-3=27N

(i) F=pR R=9g=90N
=27 =u.90
27

:>M=9—O

=>u=03

Total = 253 median class 40—-49

127—97><1

39.5+ 0

=445

www . StudentBounty.com

MW1

Ml
Wi

Ml

W1

MW1

MW3
MWI

AVAILABLE
MARKS



http://www.studentbounty.com
http://www.studentbounty.com

(i) F=ma
5i-12j=>5a M1
=a=(i-2.4j)ms’ W1
(i) s=w+lar’
s=0+2(1-24j).9 M1
=s=(4.5i-10.8j)m
= 0A =(4.51-10.8j)m W1
(i) F=F +F,
=35i-12j=(4i-7j)+F, M1
= F, =(5i-12j) - (4i-7})
= F,=({-5j)N Wi
(i) Overall mean = 4% 6;&)64 X4 _ 58 MI1W1
n? 2
(i) 18.22 :?_542 18.2 =%—642 M2
P2 +n° 2
overall standard deviation = o 58
=18.8 M1W1
U 5th
bedroom
6
11 MW1 diagram with labels
MW!1 for 6 and 7

MW1 for 11 and 16

16+6 _ 11
40 20

(ii) Using Venn diagram or otherwise P(5th) = MWI1, MW1

(iii) P(5th bedroom | no balcony) = %
MW?2 both correct
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C G D
1.5m
: 6m ’
xm \
18¢g
i) T+T=18g
=T=9g=90N MW1
(ii) Take moments at A or Take moments at C
T(1.5) + T(6) = 18g(x) 18g(x —1.5)=T(6 - 1.5) MW3
= 7.5(90) = 180x 18¢(x —1.5) = 9g(4.5)
x= 7'51 g090 = 2x-3=4.5 MW1
=2x=17.5
=x=375m =x=375m Wi
(iii) The package should be suspended at B. Ml
(iv) =
ON 4 N T
G
A B
‘ D ‘
18gN MgN
Take moments at D
Mg.2 = 18g(6 —3.75) MWI1, MW1
=2M =18 x2.25
=2M =40.5
= M=20.25kg Wi
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AVAILABLE
9 (i) m/s- MW1 (bus) MARKS

d
an s
) N MW1 (car)
O
Speed ®
0 Time secs
(ii) Usingv=u+at
V=0+1.25(16)
=V=20m/s MWI1

(iii) Let 7, = time for bus to reach max speed = 16 secs

L= ., . , atmaxspeed = 24 secs
5= , ., , tocome torest
0=20-2.5¢,
:>§=§—%=8secs MWI1
Total time from Xto Y =1¢, + ¢, + £,
Time = 16 + 24 + 8§ = 48 secs W1

(iv) s, = distance to reach maximum speed
5, =5 (125167 =160m
s, = distance at maximum speed = 20 X 24 MWI1
=480m

83 = distance to come to rest

S =(2O><8)—%(2.5)82 =160-80=80m MW1
Total distance = 160 + 480 + 80 = 720m Wi
or or
From the graph %(48 +24)20 =720m MIMIWI1

(v) See diagram above

(vi) Car accelerates for % of total time = % x 48 =36 secs MWI1

(vii) Car travels % x 720 = 540 m while accelerating M1
Using s = ury t
=540 =236 M1
=v=30m/s Wi 12
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10 (i) 3 point moving averages

200
192
186
180
172
164
160
153
146
140 M2W1
(i)
2600 vy— 11T e
240
220
[
200 ~ H—N
\ \ [\
Number 180 \ [ & i
of | A / \
students 160 \ / & /
\ /A A
140 ~
I ~
120 \
\
100
80
60
1 2 3 1 2 3 1 2 3 1 2 3 Term
2004 2005 2006 2007
M2
line MW1
(i) “943—+M9 ~ 134 reading MIW1
x=159 MIWI1
(iv) Income from students = 159 x 55 = £8745 MWI1
profit = £3745
% profit = 214 % 100 = 74.9% = 75% MIW1
5000
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2
am/s
T T| vy
T 7 Y é3840N
— —
R, R,
(1) v=u-+tat
=21=0+15a
_21_ 2
= a 15 1.4m/s

(ii) Accelerating force = mass x acceleration
AF. = (1250 + 550) x 1.4
A.F.=2520N
Accelerating force = Tractive force — Resistance
= 2520=3840-R
= R=1320N

(iii) Resistance to motion of the van = 0.704 x 1250
=880 N

(iv) Resistance to motion of the trailer = 1320 — 880
=440 N

(v) Let T = tension in tow-bar
T-440=550x 1.4
= T=770+440=1210N

(vi) Retarding force on trailer = 440 N

= 440 = 550a
_ 440 _ 2
= 550 0.8 m/s

Using v* = u? + 2as
0=212-2(0.8).5

212
=s= 16 275.625=276m
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AVAILABLE

MARKS
2o |t a|lB|lc|D|E|F|G|H|T1]1J
10 7 1 45 | 45 3 6 8 9 2
10 8 1 3 6 2 4 9 5 7
d? 0 1 0 2.25 | 2.25 1 4 1 16 25
Ranks WI1W1
6(52.5)
i) 1- d> MIW1
(i) 10(99) 2
= 0.68 M1W1
(iii) Positive correlation M1
(iv)
240
X
X
L s
200
//
Total A
cost (£) =
0 e o < Y
o X
B X
) " %
120 .
//’ X
AR
80 '
0 1 2 3 4 5 6
Number of hours
mean hours =2.95 mean cost = £162.30 MIWI1
line W1
v) correct method for gradient M1
correct method for intercept M1
y=26x+ 86 equation MW 1
(vi) cost/charge/rate per hour M1 14
Total 100

www StudentBounty.com


http://www.studentbounty.com
http://www.studentbounty.com


<<
  /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


