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Section I

1 2 3 4 5 6 7 8 9 10
A B D C B D C C|A | D

2

Q1 % =1.64 (3 significant figures) A

Q2 The graph of y = (x - 1)2 is the graph of y = x? translated to
the right by 1 unit. B

Q3 log,(x-1)=8, x—1=2°%, x=257 D

2x

Q4 [edx= ‘32

+c C

Q5 Gradient of 2x—3y =8 is % , .. gradient of perpendicular line

is —% . 3x+2y =06 has gradient —% and passes through the point

(2,0). B

Q6 8x* +27 = (2x) +3° = (2x+3)((2x) - 3(2x)+ 3*)
= (2x+3)dx> —6x+9) D

Q7 (sinx—1)(tanx+2)=0,.: sinx—1=0 which has 1 solution

between 0 and 27, or tan x+2 =0 which has 2 solutions.

Total number of solutions is 3. C

Q8 a=3x, r=-2x, 1, = (3x)(- 2x)" =3072x" C

Q9 A
X

o/

N

v

Q10 Pr(at least one) =1- Pr(none) =1- (1 - i](l - lj(l - Z)

6 5

D

o | L
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Section 1II

1 542 542

11 5+2
Qa\/_2\/§+2 1 =5+

Ql1b 3x>+x—2=(3x—-2)x+1)

3
ot 4 [ 13 )= () _ w(2x+3)
dx\ x+1 (x+l) (x+l)
Qlld_[ —dx= _[(x+3) :(x+3) +c=- ! +c
-1 x+3
<12
PR cos— .
Qlle J.Ozsinadx: - T :—200524-2(:030:— 2+2
2 o
QlIf f/(x)=4x-5, f(x)=2x*-5x+c
The curve passes through (2, 3).
s f2)=202) =5(2)+c=3, c=5..: y=2x"-5x+5

Qllg Arc length:r<9=8><§:87” cm

Perimeter = 8+8+87”—8(2+ 7) cm

Ql2a a=2,d=3,1,=109%,.: 2+(n—1)3=1094, n =365

Sies = 365 22 (2+1094) = 200020

1-4 1 1
12bi Gradient=——=——, .. y=——x+4,.: x+2y—-8=0
QI12bi Gradien 60 > y 2x x+2y

QI2bii Let P(u,v) be a pointon AC, and BP L AC.

v=0 1
X|——|=-1
u-3 ( 2)

=2,v=2 u=4

s u+2v—8=0 and

v

52v

BP=y(4-37+(2-0)F =45
QI2biii AC =4/(6-0) +(1—-4) =45

Areaof AABC = %\/4_5\/_ = % square units

4
1 T 5 4 — 10
Q12Cl /8 RR 5 X78 =171

14

5 —5
19 Sy ld 35
/ G RG 19 X8 = 171
145 _ 35
\ R GR Mx3=23

14 18

19 G 5

o

G GG lxh=u
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35 .35 170
12cii Pr(diff. colours)=Pr(RG)+Pr(GR)=—+-—=-—
Q C11 I‘(l COOllI‘S) 1”( )+ I‘( ) 171-i-171 171

Q12di y=-2x>+8x and y=2x
2 2x=-2x"+8x, 2x* —6x=0, 2x(x—3)=0, x, =3

QI2dii Area=[ (22> +8x—2xkix= [ (227 +6x)ar

3 3
= {% + 3x2} =9 square units

0

Ql13ai i(3+sin 2x)=isin 2x=2cos2x
dx dx

Q13aii Let u =3+sin2x, lﬂ:cost
2 dx

1 du
J-ﬂ e = J'2dxd Iﬂzllogt,u‘*'c
3+sin2x u 2% u 2
:%10g((3+sin2x)+c
Qiavi M=act, Y g My
dr dt

M = Ae™' is a solution because it satisfies the equation
dM
dt

=—kM .

QI13bii =0, M =20kg, .. A=20, M =20e "'
Att=300,M:%x20,.: ox L k—Lloge

2 300
cat £=1000, M =20e Lge2 000 ~198ke
Q13ci XZI—L;v:ﬂzl.F 1 Z;QZQZ_ 2 -
1+1 dt (1+1) dt  (1+1)

.o a<0 (i.e. ais negative) for t >0

QI3cii As t >0, v=1+———>1ms"

(1+1)
QI3di
0=78-11=67°
CA =142> + 220°

—2(142)(220)cos 67°

=210.12
.2 CA is approximately 210 km

sm¢ sin67°
142 210.12°
.- bearing is 360° —(38.47°—11°) = 333°

Q13dii o ¢=3847°
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Qld4a y=e"—ex, ﬂ=e“’—e
dx
dy : .
d—:0 at a stationary point, .: e* —e=0,.: x=1 and y=0
x
X <1 1 >1
ﬂ <0 0 >0
dx

The stationary point is (1, O). It is a minimum turning point of

y=e" —ex.

Ql4bi 2x*+8x+k = 2()52 +4x+§j

=2(x-a)x-p)=2{x ~(a+Bl+ap)

Lo+ f=-

.. . k
Q14bii From bi, a’ﬂ—E
afraof’=afla+p), . 6==(-4), . k=-3

Ql4c Volume = _[:7[ yidx = 7rJ.: (1 N x)dx

2

3 4

4x>  x* 687 . .

=7l x+ +-— | =—— cubic units

3 3
0

Ql4di §X10+10—? mL

Q14dii Immediately after the n™ dose, the total amount

2 n—1
210+%X10+(%j ><10+...+[%] x10 is a geometric series

with a =10 and r =

uol»—‘

S=“=10=15

, .. the total amount will not exceed 15 mL
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Q15a 2sin’ x+cosx—2=0, 0<x<271
2(1—(:052 x)+cosx—2:0

cosx—2cos’ x=0, cosx(1—2c0sx):0

. cosx=0,x=£,3—7[Or1—2COSX=0,X=£ssl
2 2 33
The solutions are x:£,£,3—,5—”
32 2 3

Q15bi

RS /I FE, .. ZDRS = Z/DFE and ZDSR = ZDEF because
corresponding angles are equal. @ is a common angle to both
triangles. .: ADSR and ADEF are similar.

QI15bii Ratios of any two pairs of corresponding sides of two
DR_DS __x

similar triangles are equal, .: =
DF DE x+y

1 : z
Q15biii iz 2(DR)(DS)s1.n19 X X =[ X ]
A %(DF)(DE)smH x+y x+y (x+y

X A

S x4y A

Q15biv From biii, W/i =—" Similarly, 1/& =2
A x+y A x+y

\/E+,/ﬁ= =2 ~‘/X‘+‘/A_2=x+y=1
A A x+y x+y’“ \/Z \/X x+y
A=A+ 4,

Ql5ci

Q15cii At P, e* =mx and iez" =imx, .
dx dx

s 2mx=m, 2x=1, xzé, y=e*=e,. P(l e)
, m=2e

QI5ciii At P, e =mx, .. e= %
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Ql6a
'Fsecxdle sec(—Z +4sec[—Z +2sec0+4sec£+sec£
-5 6 3 6 6 3

3

8 8

:%(2+$+2+ﬁ+2j:%(6+1T§J:§(3+%J

Q16bi

Start of month End of month
1 500 500(1.003)
on 500(1.003)+500(1.01) 500(1.003) +500(1.01)(1.003)
Q16bii

Start of 3" month = 500(1.003)" + 500(1.01)(1.003) + 500(1.01)*
End of 3™ month
=500(1.003)" +500(1.01)(1.003)* + 500(1.01)* (1.003)

= 500(1.003)((1.01)" + (1.01)(1.003) + (1.003)?)

= 500(1.003)(—(1 1) ~(1.003) ]

1.01-1.003

60 60
. end of the 60™ month = 500(1.003)[ (101" ~(1.003) J

1.01-1.003
~ $44404

Ql6ci Perimeter=%+2x+2y=10, : %+x+y=5

TX T
:5—){——’ :S_X 1+—
y 2 y=s-af1+ L)

zx’

8

2
Ql6cii Area of the semicircular section= %ﬂ(gj =

Area of the rectangular section = xy =5x — xz(l + %)

2
L:”; xl+(5x—x2[l+%DX3 . L=15x—x2(3+%”j

Ql6ciii L=15x— x2(3 + 5?7[) is an inverted parabola, .: the

turning point is a maximum.

Let -0, 15243+ =0, x=— i 51im
dx 8 24+ 57
yos—[ 00 N1 ) _00+10Z 5 00 m
2disz )\ 4 ) 2a1sn

Please inform mathline @itute.com re conceptual
and/or mathematical errors.
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