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Section I

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

Q1 0.00523359=5.234%10" (4 significant figures) D
1 3

Q2 2x—4y+3=0, 4y=2x+3, y=5x+z C

Q3 a=3,d=4,t,;,=3+(15-14=59 A
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Q6 %=6cos3x—3se02x

bs

Atx=0,ﬂ=6><1—3><1=3 C
dx

Q7 JZ (4x—x2 —2x)dx=J;)2 (2x—x2 )dx B

Q8 The graphs of y= e*(l + x) and y=1-x” intersect at two
points. C

QY Initial position x =2, positive displacement of %x 4x8=16

from t=0 to t=4, .: x,,, =2+16=18 D

Q10 J'l"%dx:Z, [210g, x}' =2, 2log,d =2, d =e A
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Section II
Qlla 4x—(8—6x)=4x—-8+6x=10x—8

Ql1b 3x*—27=3(x? -3%)=3(x—3)x+3)
olte 8 ___8 12 872
2447 NT+2 J71-2 3

Qlld a=1, r=—, S_= _1_4
575
4

Qlle i(e"’ +x)5 = 5(€X +x)4(e'x +1)

dx

Ql1f ﬂ:(x+4)xl+1x1nx=1+i+1nx
dx X X

%
=lsin£—0=l
2 2

x 1
Qllg _[0 costdx—[Esmbc 5

0

X

1 1 1
Qlih jx2_3dx= Zdu=51n|u|+c=51n|x2—3|+c

Sz

1 T
12a sinf=—, 8=—, —
Q 2 6 6

QI2bi Gradient of 7, is —% , .. gradient of 7, is 3.

Equation of /,: y—11=3(x—7),i.e. y=3x-10

QI12bii Solve simultaneous equations y =3x—10 and y = —% .

3x—10=—§, 9x-30=—x, 10x=30, x=3, y=—1 .. D(3,-1)

Ql2c f(x)=x;_+13
) (e—1)2x)- (2 +3)1)  x*-2x-3  (x=3)x+1)
L Y ) o

QI12d For real roots, A>0, (—8) —4(1)k >0, 4k <64, k<16

Q12ei %:x,at x=1,m =1

. 1 1
Equation of the tangent: y — > = l(x - 1) , L y=x— >

1
12eii y=——
Q y=-3

Q12eiii Solve simultaneously y = x —% and y= —% ,ox=0
. Q(O,—%), .. Q lies on the y - axis

Q12eiv PS=1-0=1, P_Q=%—[—%]=l .. APQS is isosceles.
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8 +6° -4’ 1

2(8)(6)

Ql13ai cosA=

2
Q13aii sinA=+1- cos?A=.[1- l \/_

Area (cm ) of AABC—EX8><6><smA 3\/_

QI13bi y=+/9-x" is a semi-circle of radius 3 units centred at the
origin O in the first and second quadrants.
.. the domain is [— 3, 3] and the range is [0, 3]

Q13ciii

Ql4ai Given x=-10, x=0 and x=110 when r=0,
x=j—10dt=—10z and x=j—10tdt=—5t2+c=—5t2+110

Ql4aii Given a=x=-10, v=-37, u=0, find displacement s

2_ .2 _ 2 _
by v2=u2+2as,szv “ z( 37) 02—68.45
2a 2(-10)
Distance (m) fallen =68.45
. 1 5 1.1 8 2
14bi Pr(Sat.beingdry)=—X—+—X—=—=—
Q ( gdy)= 6T 12 73

Q14bii
Pr(both Sat. and Sun. being wet) = l><l><l + 1 ><l><l = €
2 6 6 2 2 6 18

Q14biii Pr(at least one of Sat.and Sun. being dry)

Q13bii
| D
/ .
4 B & 2 =1 0 1 2 3 4 ;
-1
-2
o3 2 dy e 1— _
Ql3ci y=x"—-x"—-x+3, —=3x"-2x 1—(3x+1)(x 1)
x
. . dy 1
At the stationary points, —=0,.: x=——, x=1and y=—
dx 3
y =2 respectively.
X -1 —l 0 1 2
3
ay + 0 - 0 +
dx
Nature local 10cfa1
max min

The stationary points are (—

a local minimum.
2

2

.. dy d’y 1
13cii —=6x—2.Let —=0,.: x=—
Q dx* dx* 3
X 0 l g
3 3
dy _ _ _
dx
2
d—g - 0 +
dx
Nature point of
inflection

P 1is a point of inflection.
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l, %) , a local maximum, and (1, 2),

. 1 17
=1- Pr(both Sat. and Sun. being wet) =l-—=—
18 18
Ql4ci and Ql4cii
P+l $4y
0 0 100000
100000 (1.006) 100000 (1.006)— M
) (100000 (1.006)— M )1.006 100000(1.006)2 — M1.006 — M
=100000(1.006)% - M1.006 =100000(1.006)2 — M (1 +1.006)
100000(1.006)° —M[l 006+1 .()()62)— M
[100000 (1.006)> - M (1+1. 006)) 1.006
3 =100000(1.006)° - M(l +1.006+1 .0062)

=100000(1.006) — M[l 006+1 .()()62)

1.006-1

3 —
=100000(1.006) — M[ 1.006° -1 ]

n —
100000(1.006)" — M[MJ

0.006
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Ql4ciii A, =100000 (1.006)" — M 1.006” ~1
0.006
120

Ay =100000 (1.006)"™ —780] 1020 =1 )_ 68499 46 ~ 68500

0.006
Ql4civ Let A, =48500 (1.006)" —780 LO06" =11 _

0.006
48500 (1.006)" —130000 (1.006 " —1):0 , 81500 (1.006)" =130000
2 1.006" ~1.595092, n = In(1.595) 78.055
1n(1.006)

After 78 months, amount owing = $43.

.. after 79 months in total will the amount owing be completely
repaid if the interest rate and monthly repayment remain
unchanged.

dC

ac —=-0.14C
t

Ql5ai C=Ae™ ™, y =—0.14A¢™"'", .:
t

Ql5aii C=Ae™ ™, 130=A4¢ """ =4, A=130
Q15aiii When r=7, C =130e™ """ =~ 48.79

Ql5aiv 0.5=¢"'*, —0.147r=1n0.5, r = 4.951
Time taken = 4.951 hours

Q15bi ZEDA = ZEAD because AEAD is isosceles

ZLFDC = ZEDA because they are vertically opposite angles

.. LFDC = ZEAD

Also ZFCD = ZBCA =90°, hence the third angles ( LABC and

ZDFC ) of AABC and ADFC respectively are equal.
.. AABC and ADFC are similar since all corresponding angles are
equal.

Q15bii Since ZABC = ZDFC , .. AEFB isisosceles.
Q15biii

G is the midpoint of AD, and D is the midpoint
of AC,.: AC=4AG

AAGE and AACB are similar, AB=4AE

.. EB=3AE

Ql5ci [fi—v<0 first when 7 <0.5t<27x,.: 2x<t<4rx
t

The volume starts to decrease after 27 hours.

QIScii V' =initial + change =1200 + [ 80sin(0.51)dr

1200+ [_ 80005(0.51)}
05,

=1200-160cos1.5+160cos0 = 1349 litres

3

Q15ciii V, =1200+2x160=1520 litres

reatest
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Ql6ai y=x>-7x+10= (x—2)(x—5)
x -coordinates of points A and B are 2 and 5 respectively.

Q16aii Point C(a,10), y=x*-7x+10=10
2 a*=T7a=0, 2 a=7 and C(7,10).

2 X Ix’ ? 26
16aiii | (x* =7x+10)dx =| ————+10x| =—
Qi6aiii | ) L : S

0

Ql6aiv Area of shaded region in (unit)2
= area of triangular region bounded by line AC and the x - axis

_26

3
=l(7—2)x10—2—6=£
2 303

Q16b y=8log, (x-1), x=e* +1
. .3 6 bl 2 6 2 2
Volume (in (unit) )=_[07z e’ +1 dy=7rJ.0 et +2e¥ +1|dy
6

=7{4e3 +16e° + y} ~118.7

0

H-y H
R,..y

Ql6c¢i Similar triangles: =
x

2 V=xxly Z%EXZ(R—X)

Ql6cii Let Lj{—v =0 for maximum V .
x

%71’(2Rx—3x2)=0, 2R -3x)=0

V is maximum when x = ?

2 2
V= L[ 2R (R 2R AR R A L ReH ],
R 3 3 R 9 3 93

i.e. g of the volume of the cone.

.: the volume of any inscribed cylinder does not exceed g of the

volume of the cone.

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