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SECTION A - Multiple-choice questions
1 2 3 4 5 6 7 8 9 10
B B D C E B A B A C
11 12 13 14 15 16 17 18 19 | 20
A C D B A E C E A
Ql y=ax2+2,ay=(ax)2+b I
a
Q2 a,=1,a,=-1,a,=1,a,=-1,...,a,,=1
ssum=1 I
Q3 a=p,:a'=4" D
o . 1
Q4 Slogub — 5% — (510355)@ _ blngSu _ b(logsa)—l I
Qs E
I(x+1)" dx
Q6 21 n=1.53

1

L (x) . . . . .
Q8 y= sm(—) is an odd function. The number of intersections it
m

makes with y =mx cannot be 2.

Q9 y=acos(nx) is an even function. When b>1, 0< % <1.

If p is asolution, then —p is also a solution. .:

Q10 g'(b)=

_0=

Q7 A =4><J(x—%x(4x2 —1))dx

1-0

1

£a)

1
b

=p"

Sum=0
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Qll y= (1— x)(x2 +bx+c) has three x-intercepts.
S A=b*—4c¢20, b<-2Vc or b>2c.

Q12 f(r+10)= f(¢) has a period of 10.
Given f(5+a)=—f(5-a) for 0<a<5,.: f(6)=
Hence f(26)=—r(34).

Q13 If the common tangent touches y = f (x) at
touches y= f(x+h)+k at (a—h,b+k).

Gradient of the common tangent = —(b +k)=b k
(a—h)-a

QIl4 Let P(x, y) on the curve be the point closest to O .

. . 1
Gradient OP = l, gradient of tangent to curve at P=—.
X

1
—=—1, x*+y=0, x2+10gex=0

X

(b
Q15 ax1+j[( -

2

AtP,lx
X

Q16 Pr(B)=Pr(AnB)+Pr(A' NB)

, 2 7 1
Pr(AnB’)=Pr(B")-Pr(A' "B —
40 B)=Pr(B)~Pra )= 2~ =

Pr((A' U B)') =Pr(AnB)= 1

Q17

Q18 Sum of hidden numbers= 63 —-58 =5
Possibilities: (113), (131), (311), (122), (212), (221)

Pr(s8)=—> =L
6xX6x6 36
Q19 E(P)=020, sd(p)= %_004

Pr(P < 0.22)=0.6915
Pr(at least one) = 1 — Pr(none) = 1 - 0.0028 = 0.9972

Q20 Pr(x <1)<0.1
Pr( 0)+Pr(X =1)<0.1
2 +n(027"f0.8)<1. . n>4
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ajx+2a—bjdx=l, 2 2a+b=1

(a,b), then it



SECTION B

Qla h:2 ﬂ—1 =0, t=9, time taken =9.000 min.
9\r+1

2( 10 dav 2 10
b Vt)=ax>’x=2| —-1|, —=-"=x
Q 0)=n 9[;+1 ] dt 9 (t+1)
d_V = —207[ m> min’!
dt| 9(t+1)

207 .. . 2r . .
Qlc Max =—— m3m1n1,m1n=—0 m> min™

Qldi Atlowestlevel, 2 =1-—2%%__o_ (417 =22
dt 9t +1) 9
t =1.642 min.
Qldii v(t)=1><t+2—” 10 ,
9 \t+1
V(1.642):1.642+2—” 10 j)e3s86m’
9 (1.642+1
Qldiii V(z)=1><x+2—” 10 1 )-2z, 1~ 5981 min.
9 (t+1
Qldiv Let r m>min"! be the constant rate,
r><9+2—ﬂ. i—1 =2r, r=2—ﬁ=0.698
9 (9+1 9
Q2a
PQ=+1-r%,

1 1
Area E =area APOQ — sector F=Er\/1—r2 —Erzé’
A=areaof circle+2xareaE=7r* + r/l1—-r> —= 1?0

Q2b 0<r<l1

Q2ci 1lim#=0

r—l

Q2cii 1jn11A=7rx12 +IW1I-12 -1’x0=7x
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Q2di %zzzzw 1-r*=2rcos™'r, 0<r<l
r

Qdii 0<r<l,.: 0<9<%,

B FERE <Z—A<27rr+x/1—r2 o dd—A>0,

r r
. A(r) is a strictly increasing functionin 0 <r <1

Q2e
20D
- .
H|/CD 0.2 0.4 0.6 0.8 1 1.2 1.4 l:g
2
Q3a — =12, m=0.5236
m
Q3b T, :12xﬁ:17, 2—7[:17, n=0.3696
24 n

Q3c hy(t)=17sin(0.3696¢)+20 =17 cos[% - 0.3696t] +20

=17¢c0s(0.3696(4.25 - 1))+ 20
Q3d hy(5)=125in(0.5236x5)+ 34.95 =~ 40.95
Q3e hy(r)=175in(0.36961)+ 20 = 30

t= ! sin™! & =1.70
0.3696 17

Q3f t=7.03 (£0.02)

;1 bieight (cmi)
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Q3g LCM (T, T, )= LCM(12,17) =204 s or by graphs (see below)
First time Second time

WAL A

| VIRV ALEA LA I L pb [al

AR RE ARV R R R AR L AT V1

RVREN AL TR OaUE VRV BUE R ARSIV Y

| VI ALY dHLEML I ME

| \ R IRE R EIRE R |

VoAb NIV IRy

.04\/ / \)(5)

i

Q4a y=5e +5 g—l—e

Sequence of transformations: Right 2, up 1, dilate from y-axis by 3,

dilate from x-axis by 5.
c=-2,d=-1,a=3,b=5

Q4b Equation of curve B: %—1 = e%_z , %— 2= 10&(% - 1)

y=3loge(g—lj+6

Q4c Range of A: When x=0, y=5¢"+5
Domain of B is the range of A, i.e. [Se’2 +5, 40]

Curve B: When x =40, y =310g{%—1j+6=310g‘, 7+6

Range of B is [O, 3log, 7+ 6] .

Q4d Curve A: y=5¢ 245 Lot L =252 21 X _p_jpe 3
dx 3 3 5

x:3loge§+6, y=3+5=8, (310ge§+6, 8]

Curve B: (8, 3log, % + 6)

Shortest distance

3 Y 3 2 3
= (8—310ge§—6j +(310ge§+6—8] =\/5[2—310gg§j

Q4e Area between curve A and curve B

40
=40 -2 J' [3 logeg —1)+ 6j dx =977.30 m’

Se 745

Q4f At (a,b), ? :%ﬁ'z zge% ?, gradient from (p, p) to
be
(a,b)= p—b’.: é6%72><p b =-1, p_b=—§ezig
p—a 3 p—a p—a 5
Qdg p=125.17
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Q5a kxareaunder graph =1

k(l(2x0.5+3><3)+1(0.5+3)3j=1, =2
2 2 41

Q5b Pr(bus A late by > 5) = %(%x 3% 3) ~0.4390

Q5¢  Pr(miss either bus)
= Pr(bus Alate by < 7)+ Pr(bus B late by < 2)
- Pr(bus A late by < 7 and bus B late by < 2)

= 1—i[lx1x1] +i(lxo.5x2j
4102 1112

- 1—i[l><1><1] xi[lXO.SXZ]zO.%%
1102 112

Q5d Binomial: p =0.4390244, n=35
Pr(X >2)=0.7271

Q5e
4 0<r<2
ST 2<t<5
t)=< 6
f() 8—t 5<t<8
0  elsewhere
Mean

5

J.txkf dt+_[z><kf dz+It><kf( t)dt

8 +81+@=ﬁ~4674797

123 41 41 123

Qsf _[kf(t)dt ~0.5299

4.674797
Q5g Binomial: n =20, p=0.529907
Pr(X =12)=0.1473

1159
Xzo —+196 20X20]

Q5h (——1 96

~(0.3320, 0.7680)
Let p be the long term proportion of week days the 7:35 am bus of

Company B is late for more than % min.

If many similar surveys were carried out and the 95% confidence
interval calculated in each survey, 95% of them would have p in

the interval.

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