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Section I
1 [ 23 [4]5]6] 78719710
Alc|B|]c]lA|D|[B|B]|D]C
Q1 Remainder=(-3) —6(-3)=-9 A
Q2 d—1r=k80e“=k(N—100) C
Q3 B+x)x=(6+4)x4, x>0
X +3x-40=0, (x=5)(x+8)=0,.: x=5 B
Q4 C
Q5 yo X as x> tew, y—50 A
Y (c+1)x+2) (+1)1+2) =Y
1 1
Q6 —1<2x<1, ——<x<— D
2 2
k
Q7 sml[ﬁ] zz,sm'l[ﬁj—z,ﬁzﬁ,k:ﬁ B
2)], 3 2) 372 2
sin(,r’;}) 1
8 lim——=L B
Q =3 x+2 5
Q9 a=2%x3=6 2—” —xz—”, n=38 D
n 4
Q10 cos| 2t—=|=0, 2t—£=£,3—7z, 2I=S—H,M
3 272 6 6
SRLA LAy LAY c
127 12 12
Section 11

Qlla Isinzxdx:j%(l—cost)dx:%x—%sin2x+c

) -5

(=3)-0) z
11b tanéd= =—==1,0==(45°
Q MU 1+(=3)2) 1-6 4 (457)
Qllc >1, 4 —1>0 where x+3>0,.: x>-3
x+3 x+3

For x+3>0,4>2x+3, x<1 .: 3<x<1

Ql1d

Acos(x+a)= Acosxcosa— Asinxsina =5cosx—12sin x

A=13 and o =tan"'(12)

.. Acosa =5 and Asina =12 .

. 5cosx—12sinx = 13cos(x+ tan”' (152))
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u+l

Qlle Let u=2x-1, x= dx=ldu

When x=1, u=1;when x=2, u=3

u+1 4"-( iz)

2
X
dx =
-[1 (2x—1)2 1 du®
3
=l[lnu—l} =l(ln3+g]
4 ul, 4 3

QlIfi P(x)=x* —kx® +5x+12
P(3)=3 k3’ +5x3+12=0,.: k=6

Qlifii P(x)=x*—6x* +5x+12
= (x—3)(x2 —3x—4)= (x=3)x—4)x+1)
Hence the zeros of P(x) are: 1,3 and4

Ql12ai ZLACB =90°-30°=60°

Ql12aii LADX = ZACD =30°

Q12aiii LCAB = ZCDB

(angles on the circumference subtended by the same arc CB)
ZCDB =100°-30°=170°

(interior and exterior angles of a triangle)

.. LCAB =170°

Q12bi (p+q)x—2y—2apq:0 passes through the focus (0,a)
. (p+q)0—2a—2apq=0,.: pg=-1

2 p=4 and . q=_—1 . Q(_—Za,ﬂj

12bii 2ap =8a
Q ap =54 4 16

Ql12ci AOAM : %zcotlS° OA = OM cot15° = hcot15°

Q12cii AOBM:OO—AIf[=c0t13° OB = OM cot13° = hcot13°

AOAB : OB> —0A” = AB*, h*(cot? 13° — cot? 15°) = 2000

2000

h= =910

tan?15°

1 —
tan?13°

QI12di The cosine rule: 160 % = r* + r* —2r* cos
21602 =2r%(1-cos6)

Ql2dii r& =200, _ 200

1602 =2r*(1-cos8), 1602 = 2(220] (1-cos )

160%6% =2(200) (1-cos8), .: 86* +25cos8 —25=0

Ql2diii Let f(0)=86+25cos8-25, f'(0)=166—25sin6

16) _
1)

87 +25cos 7 —25
1677 —25sin7

6=x.6,=6,— ~2.57
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Q13ai The particleis atrest (v=0) for x=3,7.

Q13aii Maximum speed = \/ﬁ ms”

Q13aiii The amplitude of the oscillationis a =2 .

Maximum speed occurs at the centre of the oscillation, .: ¢ =5

22 =n2(4—(x—5)2) s 11=4n", n=g

18 2(18) 21
Q13bi The third term is (2x)° LI 2—2x14
2 3x 2)3
18 216
o a, = -
P l2)3
Q13bii The term independent of x is
18) . o/ 1Y (18)2° (18Y2Y
| L] =[ 5= ]2
9 3x 9)3 9 \3
1 1.
Q13¢c For n=1, —=1—— is true
2! 2!

Assume it is true for n=k ,

. 2 3 k 1
ie. —+—+—+---+ =1-
21 31 41 (k+1)! (k +1)!
For n=k+1,
1,23 ko k+l 1 k+l
21 31 4! (k+1)! (k+2) (k+1)! (k+2)!
1 +k+1__k+2 k+1 . 1
(k+1)! (k+2)! (k+2)! (k+2) (k+2)!
! +£+i+-~-+ L. ‘ for all integers n>1.

TR (n+1)!  (n+1)

Q13di f(x)= cos_l(x)+ cos_l(— x), -1<x<1

fx)= -1 + RS =0, .. f(x) is constant

\/l—x2 \/l—x2

QI13dii Let x=1, cos™'(1)+cos™'(-1)=0+7 =7

2 f(x)=cos(x)+cos(~x)=x, .: cos(—x)=m—cos'(x)

Ql4ai Given x=Vtcosé, y:VtsinH—%gt2

Let y=0, Vtsint9—%gt2 =I(Vsin9—%gt)=0

2V sin @
st=0ort=
8
V?2sinfcosf V?sin260 .
s x=0o0r x= = respectively
8 8
. V?sin26
.: the range is ———
8
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Q14aii When t=2—v and 021

J3g 3

dx V% dy .1 2V 3V 2
—=Vcos—=—and —=Vsin———==——-——"——+=——+
dt 3 2 dt 303 2 3 23
dy 4 _ 1 z
stang=—=L=—— . g=-=
dx 4 3 6

The projectile travels at angle % with (below) the horizontal.

Q14aiii The negative signin ¢ = 3 indicates the particle is

travelling downwards.

.2
Qldbi i=x-1, i[%jzx—l,

2

%=I(x—1)dx= (x—zl)z +¢

To satisfy the initial conditions, x=1 when x=0, ¢, =0 and

)’CZ :()C_l)z’ - x:—(x_l)’ ie. x=1—x

Q14bii x=l—x,ﬂ=1—x,£=L,t=J‘ !
dt dx 1-x

t:—1n|1—x|+c2
x=0 when t=0,.: ¢, =0 and t:—1n|1—x|,.: l-x=e

cx=1-e"'

Q14biii limx=1

00

Ql4ci Pr(A wins the seventh game and any 4 of the first 6 games)

(o)
e (31 (8) 018

Ql4ciii Player A must win a total of (n+1) games in at most

(2n+1) games.
If A did not win the (2n + l)th game, B gets the prize.
Pr(A gets the prize) = %
n l n+l n +1 l n+2 n+ 2 l n+3 2}’! l
—| + —| + —| 4+ —
nh\ 2 n 2 n 2 n \2
Multiply both sides by 2*"*':

n n+1)_ ., n+2\ ., 2n )
2" + 2" + 2" 4 =2
n n n n

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