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Qn Solution
1 4x 51
x-3
4x _x—320
x—3 x-3
3x+3 >0
x-3
x+1
>0
x-3
=x<-lorx>3
= |x|<-1 N.A) or |x]>3
=x>30rx<-3
Qn Solution
2 (i) Let P, be the statement “u, =n’2™" for ne Z"”

LHS of B = u,=u,~2"[(1) ~4(1)+2]=2"=

RHS of P, =(1)"2"" =%= LHS of A

. B, 1s true.
Assume that P, is true for some k€ Z",i.e. u, =k*2°"

e u, = (k+1) 270
LHS of B, =, =u, 2 [ (k+1) =4k +1)+2]

We want to prove B,

=227 =20 (k1) —4(k+1)+2]
U 2= (k1) +4(k+1)-2)

=22k k7 — 2k —1+ 4k +4-2]

=2 K 42k +1]

=2 (k+1)" =RHS of P,

.. P 1s true.

k+1
Since £, is true and B, is true=> B, is true, by Mathematical

Induction, P, is true forallneZ".
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Solution

(1) A

y=x2+1

y=4lx

=V

Points of intersection:

4x =x*+1
= (0.062997,1.0040) and  (2.2301, 5.9734)

22301 ,
Area = j0_062997 Wx - +1) dr

=2.9747=297

(i1) Let x = ¢ such that

c o .
Joosa097 4x=(+1) dr = $(2.9747)
ERNEI T
sz —X——X} = 1(2.9747)
3 3 0.062997
g1 ¢

—c?———c =1.4664
3 3
=c=1.07

(ii1))  Volume generated about y-axis

(59734 A
= [ o0 O )25 ¥

=20.2




Solution

Qn
5(i)

Given y =%ln(1+ tanx),

e? =1+tanx
Differentiate throughout w.r.t x.

eV (2d_y] —sec” x
dx
2e%Y Y_ sec’>x (shown)

Differentiate throughout w.r.t x.

2
2e2Y Q_,_Q(%Zy %j =2secx(secxtanx)

dx?  dx
2 2
e’ d—y+262y (d_yj —sec? xtan x
dxz
dy 1 dzy 1
When x:(), yZO’—:—’ - < —_
dx 2 g? 2

2
By Maclaurin’s series, f(x)=1f(0)+x f'(0)+ %f "(0)+...

2
f(x)=0+x (lj+x—(—lJ+
2) 210 2

(i)

1
=—x——x"+
2 4
al =x(a+bx)
a+bx
-1
a a
=£(1—2x+ j
a a
EELER
a
Given i—ix2 =lx—lx2,
a az 2 4
Comparing coefficient of x, 1 =3 =>a=2
a
. . » b 1 a*
Comparing coefficient of x°, _2=Z:>b=T=1

a
La=2,b=1




Solution

(1)

vA

0 ‘1’ Y

(ii) x=cos(et), y=sin(e’),where tslng

% =—¢ sin(et) % =¢ cos(e’)
% = —cot(e’)

Gradient of normal = tan (et)

Equation of normal:

y—sin(e’)z tan(et)[x—cos(e’ )}

y—sin(e’) = tan(e’)x—sin(e’)
Ly= tan(e’)x

Since y-intercept is 0, the normal passes through the origin.

(ii1) Given equation of normal is y = x,

tan(et)zl
., T
el =—
4
tzlnE
4

Equation of tangent: y — % =— {x - —}

y:—x+\/§




Qn

Solution

7(a)

Let a cm be the height of the shortest doll.
Since the heights of the dolls are in A.P., sum of all their

heights = %(a +4a)=170

Therefore, a = 25—0 =4cm

Height of the tallest doll =4+ (7—-1)d =4(4)

12

Sd=—=2cm
6

7(b)

Let 7; be the time interval between 1% and 2™ bounces, 75 be
the time interval between 2™ and 3™ bounces, and soon ...
Hence 71, 15, T3, ..., T,isa G.P. where 7, =4, r=0.9.

Given 7, <0.4
= 4(0.9)" <0.4
= (k-1)In(0.9) <In(0.1)
=k >22.854
S k=23

4[1-(0.9)" |

Total time from 1 to kth bounce =S, = _—

~36.061

=36 (nearest sec.)




Qn Solution

8 | @0 y

y=1(x)

(@) (ii) ’

(=4.-3) x=l—1 x=1 4,-3)
b 2
(b) (i)y=ax +3x+b=ax+3+é
X X

= Asymptotes are y=x+3 and x =0

Given that y = x+3 is an oblique asymptote, a =1

(ii)) Wheny =0, ax” +3x+b=0
C has no x-intercept = Discriminant < 0
= 9-4(1)(b)<0

=b >% (Shown)




2
(i) y= XX a4
X X

= Asymptotes are y=x+3 and x =0

V
A
Cy=x+3

v
=

=0
ax’ +3x+b
x(kx+3)
2
Withb=4anda=1, Z "4 _ g3
X
From the graph, to have two real roots, £ > 1.
Qn Solution
9 (1)
37N
) 0/ :x
y=1f(x)

Since any horizontal line y = k, k € R will cut the graph of f
exactly once, hence f is one-one. Thus, f ' exists.

(i1) Let y:x—l
X

Lx==t—qy>+4

N <

1
2
Butx <0, .'.x:%—%\/y2+4

Hence, f™' 1 x > f—% X2 +4 ,x € (-0, 0)

(iii)




A

y=1(x)

(-1,0)

v

| y=f'(») x

/ (0.-1)
y=f"f(x)

(iv) Dt : (-0,0) and Ry : [-1, 1].
Since R, ¢ Dy , therefore fg does not exist.

(v) fh(x) = f(sin x)

= sinx — —
sin x

Hence, th : x —> sinx —

\J

— , T<x<2m
sin x

Range of th = [0,)

10



Qn

Solution

10

(@)(i) 4B-OP=(b — a)sp

=bep-aep
=aep—aep (since bep=aep)
=0

Hence, AB is perpendicular to OP.

OR

bep=acep

bep—aep=0

(b —a)ep=0

AB-OP=0

Hence, 4B is perpendicular to OP.

(i) Since |a| = |b , then P must be the midpoint of AB.

Using ratio theorem, OP = %(a +b)

Thus, OR =20P

~2(3(a+b)]

=a+b

(iii) |a>< b| represents the area of rhombus OARB or OBRA.

10 1
(b) Equationof / is r=| 8 |[+A| 14 |, LeR
3 a-3

Given that /, and /, are perpendicular,

1 2
14 |e| 2 :O:>2+28—5(a—3)=O
a-3 -5
a=9
10 1
I: r=| 8 |+A| 14
3 6

Given that /, and /, intersect at a point,
10+A b+2u
8+14M |=| -10+2pn

3+6A 7-5u
A 2u -b=-10
1414 2u =-18
64 +5u = 4
Using GC, b=5

11



Qn

Solution

11(a)

(i) (z —~ rei‘q)(z —ret? ) =z —r (e‘ig +e'f ) z+r'e%?

=7? —r[cost9—isin9+cost9+isin6’]z+r2

=z>—(2rcos@)z+r’ (Shown)

(ii) z* =81
z*' =81e"
24 — 8161 (n+2km)
i[n+2k7rj
) k=—2.-1,0,1

z=3e
z =36:_{3%),36:4[%],2»ei(gjﬁei(%j

(iii) z* +81

(oo e )
E {22 —(6cos%jz+9}{zz —(6cosgjz+9}

= [zz +3\/§z+9}[z2 —3\/§Z+9}

12



(b)

|(1—1 a |1_1| 3"

Wk .
arg [W] =arg(w*)—2arg(l—1)

22_2(1]:21
6 4 3

2mi
p=2e?
2nmi

pl=2"e "’

p'isreal = Im(p")=0

— 2" sin£2znj=0

= sin(znnj=0
3

2nﬂ:kn where ke Z

= %nn=n, 2n, 3n, 4n, Sn, oW, ---

R R
2 2’ 2
Since neZ', n=3, 6

39 b 99

13



