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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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1 () y=2sinx

y A
24
1 .
. i | I i —>
-360° —270° —18§° -90° 0° 90° 188° 270° 60°%
14+
24
M1 (shape)
W1 (y values)
(i) y=sin (% X)
y A
74
T \
I i | | I i i —>
-360 —270° —180° -90° 0° 90° 180° 270° 360° X
14+
o4

2 (i) tanx=3

. x=71.57° or —108.43° to 2 d.p.

(72° or —108° to nearest degree)

(ii) tan (g— 100) =3

2 10="71.57 or —108.43

2

X
3
X

= 81.57 or -98.43

= 163.14° or —196.86° to 2 d.p.
(163° or —197° to nearest degree)
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xZ%yZ—

(a) y=2x5—%)f2
dy _ na.4 3
Ir 10x +5x
_ 4
10x4+§

(b) j(6x2— 3 +ljdx

o

2+ x4 x+c

1
:2x3+—3+x+c
X
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5

i x=1
y=2+4-7=-1

dy _ >
5—6)(3 +4

x=1som=6+4=10
Either y —(-1)= 10(x—1) or y=10x+c
y+1=10x-10 -1=10+¢
-11=c
y=10x-11 y=10x-11

(i) 6x2+4=10
6x>=6
xr=1
x=1lor-1
x=-1
y=-2-4-7=-13
(-1,-13)

N o X+2 x-1
@ 53 3xo1
_ (r+2)3x —D) —(2x+3)x 1)
(2x +3)(3x —1)
_(Bx?+5x-2)-Q2x7 +x -3)
(6x% +7x —3)
_ X2 +dx+1
6x% +7x -3

(ii) Equation can be written as
x+2 x-1 1

2x+3 3x-1 2
Coxidx+l 1

”6)c2+7x—3_2

L2 +4x+1) =62+ T7x -3
S2xP A+ 8x+2=6x2+Tx -3
At —x-5=0
L (@x=-5x+1)=0
_5

.‘.x—Zoer—l
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7

(a) Take logs: log 9 ¥ =1og 7
(%x— 3) log 9 =log 7
2 log7

X =
5 log9

x:é 10g7+3
2 (log9

+3

=9.714 (to 3 d.p) or 9.71 (to 3 s.f)

(b) =5
sy=52=25
. _ 8
© @ 10g31.6—log3(§)

=log, 8 —log,; 5
=b-a

(ii) log, 120 =1log,(3 x 5 x 8)
=log, 3 +log, 5 +log, 8

=l+a+b

www . StudentBounty.com

M1
M1

M1

Wi

MW1

MWI

M1
MW1

AVAILABLE
MARKS



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

N
i = — = ° AVAILA
8 (i) JKX=180-32.90=147.10 VAILABLE

AN
JXK=3290-21.20=11.70° MWI
Lo IX .
@) §in147.1 sin11.7
X =S4T geym Wi
sin 11.7
AN
(iii) HIX =180 -21.20 = 158.80° MWI
(iv) HX?=32+2.682-2x3x2.68cos158.8 M2
- HX = 5.58km Wi
/\
sin XHJ sin 158.8
M 7368 558 Ml
- sin XHJ = 0.1737
- XHJ = 10.00° Wi
(vi) Let h = height of helicopter as it passes over Julie’s house.
B-tan10 MI
S h=3tan10=0.53km =530m Wi 12
9 (@) P=aD’
. logP=blogD+loga Ml
log P log D
1.900 0.301
2.179 0.699
2.419 1.041 M1
2.551 1.230 W1
2.600 1.301
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log P 4

2.6

24

\

N\

2.2

\

2.0 -

\

\
t.

\7A\

0.2 0.4 0.6

Straight line graph, so formula holds.

_ 2.600 ~1.900 _
1.301-0.301

P=aD"’
79.50 = a(2®7)
79.50 = 1.6245a

a=1489

(i) b 0.7

(iii) P =48.9 (28°7)=£503.87

0.8

Assume the relationship holds for more than 20 days

(iv) 48.9D°7 =330

D%7=6.7485 or 0.7logD = log 6.7485

D =15.296 log D = 1.18458
D=15.296

15 days
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10 () 12x+ 8y +20z =320
S 3x+2y+52=80 @

(i) 25x + 30y + 152= 660
SL5x+6y+3z=132 ©

(i) 18(%)x + 12y + 272= 393
o 12x+ 12y + 272 = 393
Cdx+dy+9z=131 ®

(iv) D x 3 — @ —> 4x + 12z= 108
Lx+3z=27 @®
Ox2-@®—>2x+2=29 ®

@x2-®—>5z=25

S.Z=5

Lx=27-3z=12
_80-3x-5z_ 454

2
.. masses are coin mass (g)

£2 12
£1 9.5
50p 8
20p 5

(v) Let n =number of counterfeit coins.
Then 10n + (20 — n)12 = 228
So=2n=-12
..n=6

1.e. 6 counterfeit coins
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11 (i) Crosses x-axis wheny =0
14x +3x* - 2x3=0
2x3-3x>—14x=0
x(2x* -3x—14)=0
x2x-T)(x+2)=0
x=0orZor-2
So points are (0, 0), (3}, 0) and (-2, 0)
(i) %= 14 + 6x — 6x2
14+ 6x - 6x>=0

6x2—6x—14=0
3x2-3x-7=0

L_3%V9+84 3293
6 6
3+9.644
X=—"
6
x=21lor —1.11

.. points are (2.11, 24.11) and (-1.11, -9.11)

d2y
di?
x=2.11

d’y _

(iii) —= = —12x+ 6

a?
x=-1.11

dzy

dx

www . StudentBounty.com

= —19.32 Maximum TP (2.11, 24.11)

— = 1932  Minimum TP (-1.11,-9.11)

Ml

Wi

MW1
Ml

M1

WIWI
Wi
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(iv) y A
30 4

20

10 +

0
(V) area= —j (14x+3x2 —2x°) dx
)

0
4
=—[7x2+x3—x]
2 15

= —(0)+ (288 -8)
—12

=V

W1 (shape)
W1 (max and min)
W1 (intercepts on axes)

Ml

MW1

Wi

Total
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GCSE ADDITIONAL MATHEMATICS

SUMMER 2010
PAPER 1
OVERLAY QUESTION 9
log P A
2.6 A
p
24 »
22 L
2.0 ca
1.8 -
<
0.2 0.4 0.6 0.8 1.0 1.2 1.4 log D
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Rewarding Learning

General Certificate of Secondary Education
2010

Additional Mathematics

Paper 2
Mechanics and Statistics

(G0302]

WEDNESDAY 19 MAY, MORNING

MARK
SCHEME
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1 () 2i—-3j+7i—5j+ai+bj=0i+0j MWI
=2+7+a=0
=a=-9 Wi
and-3-5+bh=0
=b=38 Wi

(i) 8i-6j=4a

= a = (2i - 1.5j) m/s? MW1
2  class width 2 2 3 3 2 M1W1
f.d. 3 4 4 3 1.5
4
3 | W1 axes ;
H W1 cts .
u scale at -
) E boundaries E
f.d. - W1 heights -
H 11
1
0 1 1
7.5 9.5 11.5 13.5 15.5 17.5 19.5
fuel consumption (litres)
131 +1
3 median class (2—) :66th:class2<tr<4 MW1
66 — 35
Median=2 + —— x 2 =3.72 mins for 2+ MW1
36 for 66 — 35 MW1
for 2/36 MW1
ans MW 1
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(i) Resolve horizontally
35 cos42 =Tcos54
_ 35 cos 42

cos 54
= T=4425N

=T

(ii) Resolve vertically
Mg = 35 sin42° + 44.25 sin 54°
= Mg =23.42 +35.80
= Mg =59.22
= M=5.92kg

(@) () 4.32=18.49

(ii) Mean=(22.8+10)x2=65.6
Standard deviation=4.3 x 2=8.6

(62+72) _

(b) Median = 67

Mean % =64.25
Mode =72

So 72 gives her highest score, i.e. mode

www . StudentBounty.com
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6

7

)

(i)

(iii)

)

(iv)

At the greatest height v=10
using v* = u? + 2as
0=6%+2(-10) s

:>s=3—6 =1.8m
20

= Greatest height above the ground =8 + 1.8
=9.8m

Let v = speed as ball strikes the ground
u = 0 as ball starts falling

=2 =0+2(10) (9.8)

=2 =196

=v=14m/s

t, = time to reach the greatest height
using v=u+ at
0=06+(-10),
=1, = 0.6secs
t, = time from greatest height to the ground
Again using v =u + at
14=0+10¢t,

=1, = l.4secs
Total time from the instant the ball is thrown until it reaches the
ground =7, + 1,
= Total time =0.6 + 1.4

= 2secs

(1/10)* = 1/1000  (0.001)

(ii) P (correct) = (1/10) x (1/9) x (1/8) = 1/720

(iii) P (wrong) = 1-1/720 = 719/720

P (2nd correct) = (719/720) x (1/719)
=1/720

www . StudentBounty.com
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(i) When the plank is on the point of tilting, the reaction at A is zero.

(i) A B
25m 0.9m I.1m 0.5m
mg S54¢g
Take moments at edge of roof
Let mkg equal the mass of plank
mg(0.9)=54¢(1.1)
4x1.1
m="211 kg
(iii) A B
25m 0.9 m 1.6 m
Mg 66g S54g

Again, take moments at edge of roof
Mg (3.4) +66¢(0.9) = 54g(1.6)

L v 341:6) ~66(0.9)

34
M= 86.4-59.4
3.4
27
=>M= 34 =7.9kg (to 1 dec. place)
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9 (i) Averages
261 MARKS

254
246.75
234.5
226
216
206
201.25
195.75
192
187
181.25 M2W1
(i)
300
/\
/1 1\
280
o / \\
~ /
260 ~<*/ \
Fims \. \ \
=2 / <
§ 240 ~/ \\\ i // \ \
o ~ \
© 220 \ A e\ \
s g A ~ / \
S = ~~ /
£ 200 \ e \
Z /e
180 \ / N y
160 ‘ :
140
Th Fr Sa Su Th Fr Sa Su Th Fr Sa Su Th Fr Sa Su
Days AVAILABLE
MARKS
set M2
line W1
+179 + 148 + 157
(iii) — 172 MIW1
4 reading
x =204 MIWI
(iv) Cyclical Ml 11
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10

(M)

(ii) Resolve perpendicular to the plane
R=6gcos25°
= R=5438N

(iii) F= 6gsin25°
F .= UR

= UR= 6g sin25°

_ 6gsin25°

:> = —_—
H 6g cos 25°

=0.47 (to 2 dec. places)

(iv)

(v) Resolve perpendicular to the plane
R = 6g cos25°
Resolve along the plane
P= pR + 6gsin25°
= P= 0.47(6g cos25°) + 6g sin25°
= P=2536+2536
= P=50.72N
(accept P =50.92 N (obtained by using p to 2 d.p.))

(vi) Let the new P be called P,
P, —(uR + 6gsin25°)=ma=6x3.5
= P, = 21 +50.72N="71.72N
(accept P, = 71.92N (obtained by using p to 2 d.p.))
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11 (i) 75 7 6 75 4 3 1 5 AVAILABLE

MARKS
6.5 3 5 8 6.5 2 1 4
a’ 1 1 1 025 625 |1 0 1
Ranks W2
. 6(1L5) 2
Gii) r=1 3(63) >d- M1W1
=0.863 MIWI1
(iii) positive correlation M1
(iv) mean round 1 = 84.625 mean round 2 = 84.25 MWI1
MWI1 thru means
MW1 slope
88
87 °
86 ® A
Score 85 T
round 2 34 5 §O) i
83 ° =
82 ®
81 _—

79 80 81 82 83 84 8 8 87 88

Score round 1

(v) gradient = % =0.51 correct method for gradient M1
y=mx-+tc
84.25=0.51 x 84.625 + ¢ correct method for intercept M1
Soc=41.1

So eqn for line of best fit is
y=0.51x+41.1 equation MW1 13
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12 (i) using v=u-+at

18=0+ 3¢
:>t=13—8=6secs

(i) usings=ut+lar

s =0 +1.3.36 = 54 m = distance travelled by van

(iii) distance travelled by cyclistin 6 secs =6 x 12=72m

@iv)

)

(vi)

= distance travelled by cyclist is greater than that travelled by the
van in the first 6 secs.

=> van does not overtake the cyclist before it reaches its maximum
speed

A
Speed (m/s)
E Van
18 f :
12 : : Cyclist
: : >
6 t Time (s)
(a) Distance travelled by the van = %(t + (t-6)).18
=9 (2t-6)
=18t—54

(b) Distance travelled by cyclist = 12¢

These 2 distances are the same

= 18t—54=12¢

= 6t=54

= t=9 secs

= the distance between S and T is the distance travelled in 9 secs
=ST=12x9=108m

or

= ST=(18x9)—-54=108m

www . StudentBounty.com

MW1
Wi

MW1
W1

MW1

Wi
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