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3cot? O +10cosech = 5

3(cosec26 —1)+10cosec60-5=0

3cosec?6 -3 +10cosecd —5 =0
3 10

-8+——=0
sin@

sin% 0
3-8sin?6+10sin6 =0
8sin?6-10sin6-3=0

(2sin0-3)(4sinf+1)=0
2sin6=3 OR 4sinf=-1

sin6@ :g (rej.) sinf =——

Basic angle 0 = sin”! % =14.478°

0=180°+14.478° OR 0=360°—
~194.5° ~ 345.5°

14.478°

@)

(ii)

(iii)

32" x2¥ =1 312 7Y — g1
25% x2¥ =20 12, 33y _ 5t
5x+y _ ~0
277 =2 3¥12-3y _ 5,
5x+y =0
y=-bx 95—12—33/=é
X

x2—12x—3xy=4
—-12x-3x(-5x)=4
x? —12x+15x2 -4 =0
16x% —12x-4=0

4x> -3x-1=0
(4x+1)(x-1)=0

1 OR x=1
X=——

4 y=-5(1)
_ 1 =-5
)

_5

4

The solutions are x = —%, y :2 and

x=1,y=-5.

Considering similar triangles PQR and PWV,
PQ PW
QR WV
8 8-y
12 x
8x
o

(ii)

(8)(3) = 4x
x:%:6

4
d2A

4
dx? =30

2(6)*

Whenx=6, A=8(6)- 3

=24.

d’A
dx?

Since <0, the maximum value of A is 24.

8 2
8
Constant term in | x — L2 P _k
X3 2 x>

Since k is positive, k = l

8 3
x © term in x——3 = X -3
X 3 2x

8
Constant term in (1+ x ) [x - L]
2x°

8
1
=Constant in (1+ x )x Constant in [x ——SJ
2x

. - . 1
+x* term in (1+x4)><x 4 term in [x——j
2x°

=(1><7>+<x4>(—14J
X

=7-7

=0

Since the constant term is zero, there is no
constant term.
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(ii)

y:5—e2x
When x =0, y:5—e2(0) =5-1=4
Wheny =0, 0=5-e>*

5=e2x

2x=1Inb5

In5
X=—
2

- A(0,4) and B[h‘TS,o]

Let P and Q denote the points (0, k) and
(In5,k) respectively.
Consider the similar triangles AOB and APQ.
4-0 _4-k
In5  In5
2

4In5=(4- k)12
8=4-k
s k=-4
x:ln\/m
e* =9-x
¥ =9-x
5-e** =5-(9-%)

=x-4
The equation of the straight lineis y =x—-4.

(ii)

(iii)

Let k denote BXA.

YXA=BXA=k (given XA bisects YXB)
ACX=YXA=k (tangent chord theorem)
ABX = ACX =k (angle in the same segment)
Since BXA = ABX = k, ABX is an isosceles
triangle. .. AX = AB

ACB = AXB=k (angle in the same segment)
Since ACX = ACB=k, and D lies on AC,

CD bisects XCB.
In triangles CDX and CBA,

XCD = ACB (since CD bisects XéB)
CXD =CAB (angle in the same segment)
CDX =CBA (angle sum of a triangle)

By the AAA property, triangles CDX and
CBA are similar.

(ii)

When x =2, ﬂ=;=

1
& h@2)+5 3

x-coordinate of Q = —g = Q[—g,Oj

1 5 1 5
y-0=—=|x—-|—=||==x+—
3 2 3 6

The equation of QR is y = %x +%.
Area of QPS
2
= j_S V2x+5 dx
2

2
| y@x+5)

a 3
2><2 5

Je+s? (@-3)+5)°
- 2x3 B 2x3

2

=9 square units
Considering QR, when x =2,
1 5 3

=—(2)+===
y 3()+6 >

Area of QST = Area of QSR
Lk
2 2)\2
27 .
= s square units

Total area =9 +28—7 = % square units

(i)

y=v2x+5

dy 2

dv o> ox+5
1

N2x+5

@)

(ii)

= [15dt :I1+%dt
=1.5t+c¢ N
=t+——+c¢
2(2)
2
=t+—+c
4
Whent=0, c=9 Whent=0,c=0
vp =1.5t+9 #2
=|9+1.5¢ dt 2
J * :jt+t— dt
2 4
=9%+——+c 243
=—+—+d
2 2 12
=9t+—+c
4

Since both particles started at the origin, when
t=0, sp=c=0 and S0 =d=0.



(iii)

(iv)

2

The distance travelled by Pis sp =9t + % .
2P
The distance travelled by Q1is s, = > +E .
Sp =50
ot + ﬁ = ﬁ + ﬁ
4 2 12

108t +9¢2 = 6t +1°
3 -3t -108t =0
#(t? -3t —108) =0
HE+9)(t—12) =0
t=0, t=-9 OR t =12

s=9t+£
4
=216 m
vp =9+1.5t =27 m/s
t2
(40} =t+Z=48 m/s

@)

(ii)

(iii)

AB=BC

JB-0)2 +(14-5) =\(k—8)2 +(15-14)°
145=k> —16k+64+1

k* —16k-80=0

(k—20)(k+4)=0

k=20 OR k=-4

Since k is positive, we have k=20.

Since AD =CD, D lies on the perpendicular

bisector of AC.
Let M denote the midpoint of AC.

M[ﬂ,¥] = M(10,10)

2
Gradient of BM = 14-10 :i =-2
8-10 -2
y—10=-2(x-10)
y=-2x+20+10

=-2x+30
The equation of the line BD is y = -2x+10.
To find the coordinates of D, let y=0.
0=-2x+30
2x=30=x=15
-.D(15,0)

BMz\/(S—lo)Z +(14-10)2 =420 =245
MD =+/(10-15) +(10-0)? =125 =55

Area of AABC
Area of quadrilateral ABCD
B Area of AABC
~ Area of AABC + Area of AADC

LcacyBm)
1(AC)(BM)+ 1 (AC)(MD)
) 1(ac)2v5)
- 1(AO)(2v5) + L (AC)(5V5)
~ 1ao)245)
- Lac)75)

.. Area of AABC

= %x Area of quadrilateral ABCD

10
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(ii)

3¢ +4x-20 _ A Bx+C
Qx+1)(x2+4) 2x+1 4214

3x% +4x-20 = A(x2 +4)+(Bx+C)(2x+1)

Letx=-05
3(=0.5)% + 4(-0.5) =20 = A((=0.5)%> +4) +0
_8_17,
4 4
8. 17 ¢
44

= 3x? +4x—20 = -5(x% +4) + (Bx + C)(2x +1)

Letx=0
—20=-5(4)+3C
3C=-5(4)+20=0
C=0

= 3x2 +4x-20 = -5(x* +4) + (Bx)(2x +1)

Letx=1
3(1)2 +4(1) - 20 = -5((1)% +4) + (B(1))(2(1) + 1)
~13=-25+3B
3B=-13+25=12
B=4
3x% +4x-20 -5 4x
= + , where

(2 +4) 2x+1 3244
A=-5 B=4,C=0.
d 12
dxln(x +4)
= 1 x2X
X% +4
2x
X% +4




(iii) 3x2 +4x-20
[redee20 g,

(2x+1)(x? +4)
I -5 4x

dx

+
2x+1 x2+4

-5 4x
=sz+1 dx+jx2+4 dx

=-5[ ! dx+2[ 2 g
2x+1 X2 +4
In(2x +1)

=-5 +21n(x2+4)+c

= —gln(2x+1) + 21n(x2 +4)+c, x> —%
11 @G
2 A(%,Sj 3(37“,—1] C(r, —4)

(ii) 4cosx=2+3sinx

4cosx—3sinx =2
Rcos(x+a)=2

R=v4*+3% =5
3

1h _tan 13 2 0.64350 ~ 0.644
a 4

Now, 5cos(x+0.644) =2
cos(x+0.644)=0.4
where a« =0.644, k=04 .

a=tan"

(iii) cos(x+0.644) =0.4
Basic angle (x +0.644) = cos 104
=1.1593
x+0.644=1.1593 OR «x+0.644 =2m—1.1593
x~0.516 x~4.48

x-coordinate of D =0.516
x-coordinate of E =4.48
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