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Qif x? >0, x2+eZe, ln(x2+e)21ne since Inx is an

increasing function. .: ln()c2 + 6)2 1, range of f(x) is [l,oo).

Q2a P() X —ax’ +x

When P(x) is divided by x—3, R=P(3)=27-9a+3=12,
sa=2

When P(x) is divided by x+1, R=P(-1)=-1-2-1=—4

Q2b xOZ%, f(x)=cos2x—x, f(x)=—-2sin2x—1

f 1 =cosl—l:0.0403, il 1 =-2sinl-1=-2.6829
2 2 2

flx) _ 1 0.0403

00— ~0.52
flx) 2 -2.6829

xlzxo—

Q2c 8C,(3x)8_r(— ij =ax* " =ax?,:8-2r=2, r=3
X
- a=8C3 x 3% x (— 4)3 =—870912 is the coefficient of x”.

Q2d Domain: [— l,l];range: [0,27[]

© Copyright 2011 itute.com

Q2ei Number of arrangements of 40 different songs = 40!

Q2eii Number of arrangements of 3 particular songs = 3!
Number of arrangements of 37 remaining songs = 37!
Total number of arrangements = 337!

. . dx .
Q3ai x=Acosnt+ Bsinnt, ? = —nAsin nt + nB cos nt
1

2
% =—n*Acosnt —n’Bsinnt = —nz(Acos nt + Bsin nt) =

t
Q3aii At t=0, x=AcosO+Bsin0=0,

v=%=—nAsinO+nBcos0=2n.
1

.. A=0 and —Asin0+ BcosO0=2,ie. B=2

. T V2 " .
Q3aiii x=2sinnt =2 when nt =—, t =— is the first time.

n

. 2z . . .
Q3aiv t =— is a period of the motion.
n

Total distance = 4x2 =8 units

Q3bi y=x2, Doy At x=t, Do
dx dx

Tangent at P(t,tz): y —1* = 2t(x—t), y= 2x —12
Q3bii Tangent at Q(l -1, (1 - 1)2): y= 2(1 —t)x— (l - t)2

Q3biii Given that P(t, tz) and Q(l -1, (1 — t)z) are two distinct
. 1
points, .: t#1—¢, t;tE.

Intersection of the 2 tangents:

2t =21t —(1—1P, 20— (1-1)x—(? ~(1-1))=0
2 22e-1)x—(2r-1)=0, (21 -1)2x-1)=0

. 1 1 S O B
Smcetia . :E, y=t—t" . R(E’t_t]

Q3biv Since R(% t— ) the locus of R is the vertical line
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Maximum turning point is (ln 4, éj .

Q4aiii f(x)=e ™ —2e7*"
Fin2)= "2 —2g7202 = (ean)_l _ 2(@1114)‘1 —2l _oxal =0

Qaaiv As x oo, f(x)=e*(1-2¢7) > 0"
Q4av y-intercept: Let x=0, y=-1

Q4avi

1
(0,-1)

Q4bi On the same arc the angle at the centre is twice the angle
on the circumference.

Q4bii LAOC =2x

ZADC =2x because the exterior angle of a triangle equals the
sum of the two opposite interior angle.

. LAOC = ZADC

Hence ACDO is a cyclic quadrilateral because ZAOC and
ZADC are on the same arc AC .

Q4biii PM is perpendicular to AC and OM is also perpendicular
to AC, .: PM and OM are parallel and have a common point M.
Hence P, M and O are collinear.

Q5ai TQ=xy,=cos@, TN =1-y,=1-sinf, SN =2
SP _SN | P_SNXTQ_ 2cos
TQ TN~ TN 1-sin@

cos@ __ cos 9(1 +sin 9) _ cos 9(1 +sin 9)
1-sin@ (1—sin@)(1+sin8) (l—sin2 49)
_cos@(l+sin@) 1+sind 1 sin@

cos? 6

QSaii

=secH+tand

cosé cos@ cosé
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Qsaiii zSNP =~ ss00=1[0+% =27
2 2 2) 2 4
Q5aiv tan LSNP = SP = —CO? 4 =secf+tan b
SN 1-sin@

.. sec@+tan @ = tan £+£
2 4

Q5av secd+tanf = tan(

0 n =& 0 n =« T
O<—+=<= . —+—==,0==
2 4 2 72 4 3 6
Q5bi T=5+25",20=5+25¢7F, e*k=§, ek=§,

. k=ln§
3

Q5bii T=A+Be ™™ where A=22 and k = 1n§ .

Let t=0 at 10:00 am and 7 =30.

230=22+B, B=8 and T =22+8¢X

When T =37, 22+8¢ M =37, e*k’=%, —kt=ln§

15
8

t=15

=—1.2306, i.e. approximately 1 hour and 14 minutes

3
before 10:00 am. The time of the day is 8:46 am approximately.

Q6a For n=1, 1(1+4)=%><1(1+1)(2><1+13) is true.

Assume 1><5+2><6+3><7+...+k(k+4)=%k(k+1)(2k+13) is

true for n=k .
For n=k+1, Ix5+2x6+3x7+..+k(k +4)+ (k +1)(k +5)

= %k(k +1)(2k +13)+ (k +1)(k +5)
= %(k +1)(k(2k +13)+6(k +5)) = %(k + 1)(2k2 +19k + 30)

= %(k +1)(k +2)(2k +15)=%(k +1)(k +1)+1)2(k +1)+13)

citistrue for n=k+1
.itistrue forall n>1

Q6bi When y=0, h—%gt2 =0, t= % seconds.
8

Q6bii When the ball hits the ground at 45°, the vertical and
horizontal speed are the same at ¢ = 2h .
8

. v=|)'1|=gt and d =vt = gr* =2h
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Q6ci d~(n d
Game 1: Pr(win)=Pr(T')+Pr(T'T)= p+(1- p)p=2p - p° Q7bii —- (r]rx’ =Erwc(l+x)"_1
r=1
6¢ii Game 2: Pr(win)=Pr(IT )+ Pr(T"TT )+ Pr(TT'T -
Q6ell Game 2 Pwin)= el T} PATTT) BT ) S =l D P
=p’+(=p)p? + pll-p)p=3p°-2p =i\ r
. . 2 2 3 C n 2 r=1 n—2
Qbciii Pr(mel)—Pr(meZ):(2[7—17 )—(317 -2p ) Z( Jr X =n(1+x) (nx+1)
r
=2p—4p2+2p3=2p(1—2p+p2)=2p(1—p)2>0 =l .
. Pr(winG1)> Pr(winG2) Let =1, ["Jrz s 122
r

Q6civ Pr(winG1)=2xPr(winG2)
2p—p2 =2(3p2—2p3) . 4p3—7p2+2p=0

) Q7biii From part (ii), Z(”]ﬂxrl = {1+ x)" 2 (nx+1)
p(4p —7p+2)=0 r

r=1
Since 0< p<1 .: 4p*-Tp+2=0 n oo
Let x=-1, (-1 =0
7-449-32  7-417 r
Hence p = 2 = S . =1
R A e e e
1 3 n—1 2 4 n
2|2 n 2 _ [z [T, 2
Q7ai The semi-vertical angle is 45°, .: radius = height. - [1 ! +[3]3 +"'+[n_1](”_1) _[2]2 +(4J4 +'"+[an

Volume remaining V = £h3 —253 = £(}13 —(3)

)
3 Z(':Jrz = n(n+1)2"2

..o dv _dv _dl 2 dl
Tali — =—X—=-—"X— LR R ) n 2 (]2 ]2 2 _ n-2
Q d Al dr d [Jl +[3J3 +...+(n_1j(n—l) +[2J2 +[4J4 + +(n]n =n(n+1)2
_, 4V (0 _
When £=2, dr 7[(2 XlO)— 407 : 2([2)22+[ZJ42+...+[njn2]=n(n+l)2"‘2
Volume is decreasing at 40 7 cm’ per second. "
n

Q7aiii When %03 =LxZp3, 4=
3 8 3

2
e -

D o>

a? em® per second.

dt dr 4 : —
Please inform mathline @itute.com re conceptual,
mathematical and/or typing errors.

Q7bi Z(”} =(1+x)" for n>1.
r

r=0

d C n r d 1 o n r— -
I (r}‘ =E(l+x) , Z(r]}’x P (4 x)!
r=0

r=1
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