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MARK SCHEMES (2009)

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)

®

(i)

14 Y =cosx
T — M1, W1
0° 90) 180° 0° 360° X
1A
14 Y = COSX
0° 90 180° 0° 360° X
M1, W1
1A
sin 0=-0.6
.. 0=-36.87° or —143.13° (-=37° or —143° to nearest degree) 2 x MW1
sin (% - 200) - 0.6
From (i)
%—200 =-36.87° or —143.13° M1
% =—16.87° or —123.13°
s x =-33.74° or —246.26° (—34° or —246° to nearest degree) Wi
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3

4

5 3
(i) A= L J
sdet A=(5)(-2)- (N (3)=11
AL [ -2 3}
111-7 5
(i) 5x—-3y=6
Ix—2y=-7

bl

]
SR o |
Il

9 W»
| |
O W

|

|

| 1

- @

@ y=50-3
X

Q: 15x% + 15x°©

dx
or 15x2+%
X
(b) I9x +7 4| dx
=3x"-=x 4x+c
or 3x —l—4x+c
9x
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5

(i)

(i)

®

(i)

y=2x3-3x>+3
%: 6x2 — 6x
So 6x?—6x=12
6x%2 —6x—12=0
x> -x-2=0

x=-2)x+1)=0
x=2or-1
y=Tor -2

So the points are
P(-1,-2),Q(2,7)

y=mx-+c
y=12x+c
7=24+c
c=-17
y=12x-17

x—-4 2-3x
x—5 4dx+1

_(=H@Ex+D -2 -3x)(x-5)

(x =5)4x+1)

_ (4x? —15x —4)— (3x” +17x - 10)

4x% -19x -5

_Ix*—32x+6
4x* -19x -5

x—4 2-3x _,

x—574x+1 B
X —32x 46 _
4x> -19x -5

oIx? = 32x+ 6 =2(4x* — 19x - 5)
= 8x2 —38x— 10

Lxr—6x—16=0
L xt2)(x—-8)=0

Lx=-2o0or x=28
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7

(@) 3logp+4logg
=logp® +logq*
=logp’ ¢*

) log

= log\c — logd
1
= Elogc— logd

© 623 =15
log62~3*=1log 15
(2-3x) log6 =log 15

log 15
2-3x=
* log 6

2-3x=1.5113
—3x =-0.4886
x=0.163

@i) SBZ = AS?+ AB? -2 AS.AB cos Sﬁ&B
=3.822+7.25%2-2 x3.82 x 7.25 cos 52.75
. SB=5.80km
AN A
sin SBA _ sin SAB
AS SB

3.82sin52.75
5.80

A
S SBA=31.62°

(i)

A
. sin SBA =

(iii) SI%L =180°—-31.62° = 148.38°

(iv) SL2=SB2+BL2—2 x SB x BL cos SBL
=5.82+8.52-2x 58 x 8.5 cos 148.38

- SL=13.78km
. . _ distance
(v) Time for train to reach L =
speed
1378 g 1251h
110
. __distance
.. average speed of car = —
time
-85 _ 68 kmn
0.125
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9 () T =kM"
logT=nlogM+logk Ml

logM | logT

1.398 | 0.049

1.602 | 0.149

1.653 | 0.173

1.875 | 0.279

1.978 | 0.328 M1, W1

logT &
0.3
/
4’,
"V
/"
l'
/
/I
0.2
,/
"
i
0.1 /
/|
o~ L >
M 1.4 1.6 1.8 2.0
logM
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o _0328-0.049 _ 0279
(i) 1.978-1.398  0.58
=048
T=k A48
1.12 = k(25)%4
1.12 = 4.69k
k=024

(iii) 7= 0.24M048
T=0.24 x 80048
T=1.97 sec

(iv) 1.2=024M048
MO.48 =5

M= 0.48

M=28.6

(v) Assume that the formula holds outside the range of the given values.
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10 (i) 40x+30y+20z=2800 MWI1
So4x 4+ 3y +22=280
(i) 42x + 36y + 6z = 2400 MWI1
S Ix+ 6y +z=400
(iii) 72(x - 10) + 96 (%y) + 24z = 4080 M1, M1

o 72x =720 + 64y + 24z = 4080
o T2x + 64y + 24z = 4800 Wil
2 9x + 8y +3z2=600

(iv) 4x+3y+22=280 (D

v)

Tx+6y+z=1400 (2)

9x +8y+3z= 600 (3)

2x@—@—)10x+ 9y=520@

3x@—@—)12x+10y=600 M2, W2

o 6x+5y=300 (5)
9x(B)—-5x@)—4x =100 M2

.x=25
y:300—6x ~ 30
5
S.oz=400—-"7x -6y =45 M1, W1

So costs are: small —25p
standard — 30p
large — 45p

John and Mary would save on small and standard prints as together
they have 82 small and 66 standard prints.
Amount saved on each small print = 10p
Amount saved on each standard print = 3(30) = 10p Ml
So total amount saved = 82 x 10p + 66 x 10p
=£14.80 Wil
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11 () y=2x>+ax*+bx
44 =16+ 4a—2b
4a—2b =60 D

%: 6x% + 2ax + b

24—4a+b=0
~4a+b=-24 (2

D+@ —>-b=36

S b=-36

4a+ 72 =60

Sda=-12,a=-3

(i) y=2x3-3x>-36x

d
ay=6x2—6x—36=0

¥ -x-6=0
x=-3)(x+2)=0
x=3y=-81
(37_81)
o A%y
(iii) i 12x—6

d?y ..
x=3:—=36-6=30 (3, —81) Minimum
dxz

d?y .
x=-2:—=-24-6=-30 (-2, 44) Maximum
dxz

(iv) 2x3—-3x2-36x=0
x(2x2 - 3x-36) =0

2x2-3x-36=0

‘= 3+4/9 +288
4
3+17.23
x=——""
4
x=5.1or -3.6

(0, 0) (5.1, 0) (-3.6, 0)
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»

) Y4
100

—-100-

1
(vi) j (2x® —3x* —36x) dx
0

1

= BxA' X3 —18x2}
0

=(05-1-18)—(0)=-18.5

Area=18.5
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1

(i) Usingv=u+at
Gi—-j)=Qi+3j)+a(2)
2a =3i—4j

aZ(%i—Zj)m/sz

(ii) Using F =ma
_<f3:
F 5(2 i 2])

—_(15: q1n:
F (21 IOJ)N

2
(i) || = J[% HC102= J 24 100= J 0

_25_
|F| = 5 =12.5N

class width 50 50 30 30 50

f.d. 1.48 2.08 3.9 3.2 0.44
4
3
fd 2
1
0
0.5 50.5 100.5 150.5 200.5 250.5
Mass (g)
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3@ Speed (m/s) 1

V ., ————
I I W1
I I
I I
I I
I I
I I
! | | ! | :
16 59 0 %60  Time(s wi
(i) Distance travelled=1(16)(V) + 40V + 1(4)(V)
=8V +40V+2V MW2
=50V
= 50V=900 Wi
= V=18m/s \VA!
or Distance travelled = (60 + 40) V=50V MW2
= 507V =900 Wi
= V=18m/s Wi 6
4 (i) LCB=14.5kg, UCL=18kg MIWI
CW=18.5-145=4kg for limits
(ii) LCB=5.45 cm, UCL = 8.5 cm M1IW1
CW=8.55-545=3.1cm for boundaries
(iii) LCB=-4.5°C, UCL=2°C MIWI
CW=25+45=7°C for class widths 6
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(@) mid value
Number of books f X Jfx
11-25 14 18 252
26-35 18 30.5 549
3645 21 40.5 850.5
46-55 5 50.5 252.5
56-65 2 60.5 121
X fc 2025
mean—z’f—w—33.75 M1, W1
(ii) Total = 60, median class = 26-35
L 3014 30.5 - 14
Median = 25.5 + I8 x 10 or 25.5 +TX 10 (25.5) MW1
) (30 or 30.5) MW1
(Gt class width) MW1
class freq
=344 (to 1d.p.) =34.7 (to 1d.p.) MW1 6
0 20.7N
T
mg N
(i) Resolve horizontally
T cos 60° =20.7 cos45° M1IW1
20.7 cos 45°
r=———"-"=29. 1dp. 1
05 60° 9.3N (to 1 d.p.) w
(ii) Resolve vertically
T sin60° + 20.7 sin45° = mg
29.3 sin60° + 20.7 sin45° =10m MI1W1
254+ 14.6=10m MWI1
= 10m=40.0
= m=4kg W1 7
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(i) 5 pt moving averages

248

248.6
249.4
250.2
251

251.6
2524
253.2
253.8
254.6
255.6

(ii)

265

MIWI

M2 set
W1 line

AVAILABLE
MARKS

260

Daily 255

/I\

amount V4 —

\
A}

() 250 —

245

240

Day

(i) x+263+ 25; +252 +252 —756.4

x=£258
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Q

180N MgN 420N

(i) Let Mkg equal the mass of the plank.

Mg =180 + 420
— 10 M = 600
= M=60kg

(ii) Take moments at G
180x = 420(8 —x)
= 18x =336 —-42x

= 60x =336

= x=56m

(iii) 5

mgN R 60gN
(iv) Take moments at the mid-point of the plank.

mg(4) = 60g(5.6 — 4)
= 4m=60(1.6)

= 4m=96

= m=24kg
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) 035 _— club
club <
0.65 county
club
03 club
county <
0.2 county
033 club
club <
0.65 county
county
0 club
county <
0.2 county

(i) 0.65x 0.2 x 0.2 =0.026
(iii) 0.65 x 0.8 x 0.35 + 0.35 x 0.65 x 0.8 + 0.35 x 0.35 x 0.65 = 0.444

(iv) 1 —P(no county) =1 —0.353=0.957
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10 ()

(i)

45g N

Resolve vertically

R+ 175 sin50° = 45¢g
= R=450-175 sin50°
= R=31594N

(iii) Resolve horizontally

(iv)

F=Tcos50°
= F=175 cos 50°
= F=112.49N
But FF=pR
= 11249 =31594pu
= n=0.356

Let R, = new reaction and /', = new frictional force
Resolve vertically
R, + T'sin35° =45¢
= R, =450 - Tsin35°
= R,=349.62N
F,;=uR,;=0.356 x 349.62
= F,;=12446N
Accel. force = T'cos 35° — F; = 18.89N

Accel. force = mass x acceleration
= 18.89 =454

acceleration = 0.42 m/s?
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11

Qﬂj

T ¢ T

N T

AQQB

0.6gN 0.4gN

Platform

G) 0.6g-T=0.6a

f/m; ~ 0.4a

— 0.2g=1.0a
—a=2m/s?

(ii) 7-0.4g=04a
=>T=04)2)+4
=T=48N

(iii) Force exerted by the string on the pulley =27
= Force =2(4.8) =9.6 N

(iv) Usingv=u+atwithu=0
v=0+2(1.5)=3m/s

(v) Using v? = u? + 2as withv=0,a =-10m/s?
—0=32+2(-10) s
=20s=9

=s5=045m

(vi) Usingv=u+atwithv=0,u=3,a=-10
=0=3+(-10)¢
= 10t=3 = ¢t=10.3 secs

Time for string to become taut again = 2(0.3) = 0.6 secs
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12 @) 1 [75 [3 2 Jwo Je J75 |5 Ja o
10 1 6.5 |9 4 2 8 5 6.5 |3
a&’ 81 42.25(12.25 49 36 16 025 |0 6.25 |36
Ranks W2
.. 6(279) 2
=1_2£7) >d- M1W1
(i r 10(99)
=-0.691 MIW1
(iii) negative correlation M1
(iv) mean hours = 11.7 mean mark = 61.6 MW1
MWI1 thru means
v) MW1 slope
100
X
™~ L X
80 T <
Mark ~ x
(%) R
60
X B ™~ L X
X T
40 S
X X
20
4 6 8 10 12 14 16 18 20
Time (hours)
AVAILABLE
MARKS
. 40-89 .

(vi) Ty -3.5 correct method for gradient MWI1
89=-3.54)+c ..c=103 correct method for intercept M1
y=-3.5x+103 equation MW1

both methods correct 13
Total 100
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