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Use CAS to save time

SECTION A — Multiple-choice questions

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

Q1 B
Q2 sin'l(cx+d)>0,0<cx+dSl,—i<xsl_d B
c c
03 (2x+1)(x+1) 1 o
2x+1)(x- 1)(x+1) (2x+1)(x-1)
1 1 cot(x) b
4 —_ = = — = — = — A
Q4 cosecl-x) sin(— x) sin(x) cos(x) a
1 z - 2
Q5 z+—=z+—€Rif zz=lzI"=1 D
z Z
Q6 O, z,iz, z+iz are the vertices of a square of side length of
2
[ z1,.: area of the triangle = |Z2| C
2z
Q7 Length= J.\/(ZCOS(ZZ))Z + (= 2sin(0)) dr =122 C
0
du 3
Q8 Let u =tan(x) — =sec (x)
X
z %
Itan X )sec ( )dx Iu D v = [ u? du E
0 d 0
Q9 sin(x + y)—sin(x— y)= ZCos(x)sin(y)
dy 1 J' . J‘
—_—— =, d = d D
dx cos(x)sin(y) s1n(y) Y sec(x) *
Q10 Gradient=1 when x=0; gradient=—1 when y=0 A
Qll &b =abcosd, 2m_‘/2_(m +1), VBm® —4m++3 =0
1
m=\/§,— C
V3
Q12 (G+5)G+5)=aa+2ab+bb
|d+b P=1a P 421 11b 1cos6+1b
~ ~ )
sla+b P =(|a|+|b |) if 6=0
e la+bHal+b| if /b A
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Q13 v=-3 sin(t)i~ + 4cos(t)}

Speed = \/9 sinz(t)+ 16cos’ (t) = \/9 +7 cosz(t)
Min speed when cos(t)=0, 1 = % B
Qi b=—b. b=l abo—l (3og)=- 2 c
V14 14 14 14
Q15 20° =4%+24(15), a=12.8 ms*, P=8x12.8=102.4 E
Q16 F,sin45°—-4-3s5in30°=0, F, = ,11 =M B
2sin45° 2
Q17 2t—%><9.8t2=—50, t=34s E
Qis s=0T31=842 5 067857, 0=~ 36x2267857=13.61 D
2x1.96
16 _4
Q19 Population distribution: g =66 and o = 53
Sample distribution:
The mean of the sample mean gestation periods X is ¢ =66, and
————z0596285
Vn s
Pr(X > 65)=0.9532 E
Q20 Let X, and X be random variables Mathematic score and
Statistics score respectively.
X, >Xs, X, —X,>0
E(X, - X,)=E(X,, )-E(X,)=71-75=—4
var(X,, — X )= var(X,, )+ (=1) var(X)=10* + 7% =149
149
Pr(X, > X )=Pr(X, — X, >0)=~0.3716 B
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SECTION B

Qla f(x)=2sin'(x~1), ~1<x?-1<1, 0<2* <2,
~2<x<2, —x<f(x)<x

D is [— \/5, \/E] and the range of f is [—7[, 71']

Qlb
(*EH)T Tﬁﬂ)
\ |
| |
Voo /
\ /
Nl f
N/
Y
hY
(0,-7
4x 4x
Qle f/(x)= =
i -1 Vi Ge-1i- (e -1)
= 4x = 4x = 4 for x>0
\/?\/2—)62 |x|\/2—x2 \/2—x2
, 4x —4
Qld For x<0, = =
£<0. £) Ix1V2-x V2-x°
Qlei f’(x):L . _ 4
I x1y2— x> Lxl

For f’(x) to be defined, x#0 and 2—x* >0
. max domain of f” is (— \/5, O)U (O, \/5)

.. -4 —\/5<x<0
Qleii glx)=
g() {4 O<x<\/§

Qleiii
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Q2a Centre (1, 2), radius 2

Q2b |(x+1)+iy|=\/5|x+i(y—1)|, (x+1)2+y2=2(x2+(y—1)2)
()c—1)2+(y—2)2 =4, centre (1, 2),radiu52

Q2c

+Im(z)

Q2d The line is a perpendicular bisector of the section on the Re(z)

axis from 1 to 3, the line is Re(z) = x =2 . The upper and lower points

of intersection are (2, 2+ \/5 ) and (2, 2-— \/5 ) respectively.

Q2e The angle subtended by the arc at the centre of the circle is
6 =2tan™ \/_ = ZTH

Segment area:%;z-z2 _lxzz sinz?ﬂz%_\/g
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h h h
1 LA 1
Q3a V=|zx’dy= ﬂ(y2+—]dy=ﬂ'{—+—} =—(—h‘+h
.([ -!. 4 3 44 4.3

Q3b When h:ﬁ, full v =2 Zx
2 43 2

WhenV=—><\/_ (3h3+h] ‘/Zg,hzo.68m

Q3ci %:004 0.05yn , Y dh _dV

andr dr
Z (a2 +1)% —0.04—005yn, Lo 2~ 5‘2/_

4 dt dt 257zi4h +1i

Q3cii When h=0.25, dh __475V025 6153 ms’

dr 257{4(0.25) +1

3q dh__4-5Vh dr _ 2574’ +1)

dr — 25x(an* +1)" dh ~ 4-5Jn

2

J- > 257{an Jrl)dhzg8S

) 4-s5vn
Q3e
1=25, h=04
=30, h=0.4+5x 4_5°0'f ~0.43m

257zi4><0.4 +1i
dh _ 4-5\h

=0, 4-5Jh =0, h=0.64

3f Let — =
Q dr 257(an? +1)

Distance from the top = % -0.64=0.23m

Qda A: x=t+1, y=12+2t,.0 y=(x=1+2(x=1)=x* -1

B: x=1>, y=t"+3, y=x+3

1+«/1+ _1+45

2

Q4b Sane x-coordinate when > =1 +1,

Same y-coordinate when 1> + 2t =1>+3, t ==

. A and B cannot be at the same point (same x and same y) at the
same time. They will not collide.

Q4c Since t20,.: x>0
Let x> —1=x+3, x=2.562 and y=5.562,
cross at (2.562,5.562).

.. the two paths
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Q4d i, =i+(2+2)j, If, l=4/1>+(2r+2) ,and
=201 42t5, 15, =420 + (2, 120

Let \/12+(2t+2)2 > \/(2t)2+(2t)2 , 0sr<%

Qde Distance apart=| T T =l = =17+ (3-20)]

_\/z —t=1] +(3-21) <02, : 1.529 <1 <1.597 approx
Period of time =1.597 -1.529 = 0.068 h= 4.1 min

Q5a

Q5bi 20a =20g sin30°—20v

g—2v
2

.. g
Sbii a==-v, a=
Q 2

Q5¢ Vﬂ_g—Zv dv_g-2v dx _2v g -
dx 2 Tdx v Tdv g-2v g-2

Given x=0, v=0, xzj[ 4.9
d 49

49 )
49-v

4.9
5d Let —v+49log,| ——

-l %

- 1] dv =[-491log,(4.9-v)-v]

Lox= —v+4.9loge(

] =15, v~4.81ms" down the ramp

QSei a=8-2 dr_8-2

2 dt 2

s t=J. ! dv
49—y
0

QSeii 1=[~log,(4.9-v)}}* =1log, % ~2.51s
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Qb6a H,:u=150; H : <150

= 15 3
Q6b Standard deviation of X =—=— cm
V50 V2

Q6c p - value =Pr(X <1451 12 =150)=0.0092

Q6d Since p-value<0.05, H should be rejected at the 5%
level of significance.

Q6e Let Pr()? <hlu= 150)= 0.05 where h is the smallest value
of the sample mean height that could be observed for H,, to be not
rejected.

3 3

Pr[Z ) 450}:0.05, h =150 =-1.6449, h =146.51cm
V2

V2
Q6f From part e, smallest h =~146.51 for H, to be accepted at
5% level of significance.

Pr(X >146.511 4 =145)=~0.24

1-0.99

Q6g Pr(z<z)= =0.005, z=-2.5758

99% confidence interval for the mean height is

(145 - 2.5758xi, 145+ 2.5758xij ,ie. (139.5,150.5)

V2 V2
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