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Question 1

(a))(:1><—1+4><9:3_5:7
1+4 5

_Ix-2+4x3 10

—=2,..P(7,2
1+4 5 ( )

_sin® X

(b)y=

dy 2xsinxcosx—sin’x _sinx(2xcosx —sinx)
dx X B x>
©) 4-x
X
(4—x)x < x?
4x-2x* <0
2X(2-X)<0
SX<0orx>2

<1

(dDu= &,du =ﬁdx.

When x=1,u=1; whenx=4,u=2.

4eﬁ 2 . 2 5
.[ —dx:2J‘1 e du:z[e ]1 :2(e —e).

Jx
(e) cos™ ! =7r—cos_ll=2—”.
2 2 3
Hx* +exe
s In(x* +e)>Ine=1.
.. Range:y >1.

Question 2
(a) P(3)=12,..27-9a+3=12,.a=2

LP=D)=-1-2-1=-4
.. Remainder is —4.

(b) f(X)=cos2x—X,.. f (%) =0.0403

f'(x)=-2sin2x—1,.. f Gj =-2.6829

x, =L 00403 _ §150-0.52 (2 dp)
2 26829
4y (3¢ -4)
©) (3x——j == 7
X X

. Coefficient of x* = coefficient of X'° in the
expansion of (3X2 —4)8 = 8(;535(_4)3
=-870912.

(d) f(X)=2cos™" x.
Domain —1<x<1, Range 0<y <27,
A

I
™

-1 1

v

(e) (i) 40!
(if) 3137!
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Question4

(a) (1) f I(X) =g ¥ 44

Question 3

(a) (1) % =—nAsinnt + nBcosnt

d’x
dt’®
=-n’ (Acos nt + Bsin nt) =-n°x
(i) t=0,x=0,..0=Acosn,.. A=0

t=0,%=2n,.'. 2n=nBcos0,..B=2

=—n?Acosnt —n’Bsinnt

: 2 .
(ii1) Period = —7[, .. The time taken to travel
n

. . . .1 .
from the origin to its max. distance is 7 x period

T

:E'
(iv) Total distance for 1 period =4 x amplitude
=4x2=8

dy
. dy gt 2t
(d) (i) mzazng:Zt
dt
y—t* =2t(x-t)
y = 2tx — 2t* + 1t
Sy =2t -t )
(i) y =2(1-x-(1-1)’ (2)
(iii) (1) = (2) gives 2tx —t* =2(1 - t)x — (1 -1)?
2 —t? =2X - 2tx —1+2t —t*
4tX —2x=—1+2t
2X(2t —1)=—1+2t
2x=1
x=d
2

Sub. X:% to (1) givesy =t —t°.

R(l,t—tz)
2

(iv) The locus of R is the line X = %

2
Buty:t—tzzl— -1 <L
4 2) 4

1 1
SinceP2Q, ie.t#—, .. y<—.
Q > Y<3

-2X

(i) /() = 0 gives e * = de

1=4e*

e =4

Xx=1n4.

y=e " -2 RN VLI
4 16 8

.. SP (ln 4,1}
8

Note: The question does not ask you to prove
that this is maximum.

1 1
iii) f (In2) =e™™* 267" = ——2x—=0.
(i) f (In2) 5 72%

(iv) AsXx >+, > 0,6 50,..y >0
As X — —0,y = -2 - 0
(v) Whenx=0,y=1-2=-1.

vy

/ In2 1n4 g

1
8

/

(b) (1) Angle at the centre is twice angle on the

circumference subtending the same arc.

(i) ZADC = 2x (exterior angle in a A = sum of two
opposite interior angles)

-~.ZADC = ZAQOC.

..ACDO is cyclic (equal angles subtending the same
arc)

(iii) OC = OA = radius of circle ABC.

PA = PC =radius of circle ACDO.

..Both O and P belong to the perpendicular bisector
of AC.

.0, P and M are collinear.
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Question 5
SP SN
a) (1) — =—— (corresponding sides of similar As
()()TQ TN( p g )
But SN =2, cos#=TQ, and sin& =0T
=1-TN,..TN =1-siné.
s 2
“cos® 1-sin@’
gp 20080
1-siné@
... cosd cos@d 1+siné
(i) —— = X——
1-sin@ 1-sin@ 1+sinéd
_ cosf+cosfsind

cos’ 0
1 sin @
= +
cosd cosl

=secH+tand.

(ii1) ZSNP = %LSOP (angle at the circumference

is half angle at the centre subtending the same arc)

l(ir J r 60
=—| —+0 |=—+—.
232 4 2

(iv) tan ZSNP =1 Q _ 6080
TN 1-siné

tan(z + gj =secd +tand.
4 2

.. For —£<¢9<£,€:£.
2 2 6

(b) () t=1T =20,.20=5+25e.
e =53
25 5
—k =1nE
5

.k zlné.
3

(i) t=0,T =30,A=22,.30=22+B
~.B=8.

—Inét
T =22+8e( )

—lnét
S When T =37,37=22+ Se( 3]

5

1_5 _ e[—lngjt

8

lnl—s——lnét
8
lnE

t= 85 =—1.23 =-1 hour 14 minutes ago.
—11'15

.. The object had a temperature of 37° at 08:46.
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Question 6
(a) i) Letn=1, LHS=1x5=5,

RHS:%x1x2><15=5..‘. True.
Assume 1x5+2x6+...+n(n+4)
=%n(n +1)(2n +13).
RTP 1x5+2x6+...+(n+1)(n+5)
=%(n +D(n+2)(2n+15).
LHS =%n(n +1)2n+13)+(n+1)(n+5)
:é(n +1)(n(2n+13)+6(n +5))
=l(n +1)(2n* +13n+6n+30)

6

:%(n +1)(2n* +19n +30)

= é(n +1)(N+2)(2n+15) = RHS.

.. True forn+1.

.. True for all n >1 by the principle of Induction.

(b) (1) The ball strikes the ground when y =0,

1
~h=—gt’
29
st= 2—h S.
g

(ii) At the moment of impact, tan(—45°) = X
X

_gt

S-l=—
v
.'.v=gt=g\/2gI=,/29h.

S X=4/2gh /Z_h =2h.
g
~.d=2h

(¢) (1) Pr(hits target at least once) =1— Pr(hits

no target) =1—(1-p)* =2p - p°.
Alternatively, Pr = Pr(hits target once) + Pr(hits
target twice) = °C,p(1- p)+ p* =2p-p°.
(i1) Pr(hits target at least twice) = Pr(hits
target twice) + Pr (hits target 3 times)
='C,p*(1-p)+p’
=3p*-3p’+p’=3p’-2p’

(iii) 2p— p* - (3p* -2p*) =2p-4p” +2p’
=p(p*-2p+2)=p((p+1)’+1)>0,

.. Pr(win game 1) > Pr(win game 2)

(iv) 2p-p* =2(3p* -2p°).

2p—p*=6p’ —4p’

4p’ -7p* +2p=0

p(4p>=7p+2)=0

717
e
As 0< p<1,p=7_§/ﬁ=0.36.
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Question 7
(a) (1) Volume remained = Volume of the cone of

radius h,height h — Volume of the cone of radius
£, height ¢

=lﬂ'h2 xh—lfr€2 x
3 3

T
=5=r)
ds

(ii) d_szx_g,gZ X —
dt 3 dt

=—7l*x—

dt
=—7x4x10=-407 cm’/s.

(iil) When the lower cone has lost % of its water,

V:szh3
8 3
T 73 T 3
=x b =2 (k=)
8 3 3
h* =8¢°
h=2¢or/¢{=—
2 2
d—V:—ﬂﬂzx%:—ﬂ'h—Xl :_Sﬂ'h cm’/s.
dt d 2

(®) () (1+%)" = Z@x

r=0
Differentiating both sides wrt X,

n(l+x)"" = Zn:(:]rx"l

r=1

Multiplying both sides by X,
nx(1+x)"" = Zn:(:err.
r=l1
(i1) Differentiating (1) again,
n(1+x)"" +n(n=Dx1+x)"?* = Zn:(:]rzxr‘l

r=1

Letx=1

" (n
n2""'+n(n-12"" = Z{ Jrz
r

r=1

LHS=2"2(2n+n*—n)=2""n(n+1)

snn+1)2"7 = Zn:[:jﬁ

r=1

(i) In (2), let x =—

O:Zn;(nrz(—l)"l. 4)
(3)—(4) gives

n(n+1)2"‘2:2n:{:Jr2 Zn:( j D

r=1 r=1

i (”12 e
RHS = 1"+ 27+ 34+
1 2
n 2 n 32 . n
BTN TY S Ry AR e A MY L
The last term, due to n being even, —[ jn
sn(n+1)2" =2H2]2 [4}4 +.. +(njn }
)7 oG e
27+ 47 +..+ n°=n(n+1)2"".
2 4 n
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