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. 3 3. (i)8*—2**2 =15
1. Sln(A— B):§ (Zx)3 _ (22)(2x) —15=0
3 For u = 2%,
sinAcosB—cosAsinB=§ ud—4u—-15=0

) . 3 N
(i) ——cosAsinB=— (ii) Let f(u) = ud — 4u — 15
8 8 f(3)=33-43)-15=0
cosAsinB = E_ E — l ~ u = 3 is a root of the equation.
8 8 4
o u?+3u+5
(i) 51n(A+B) _ u—3|ud + 0u? —4u — 15
=sinAcosB + cosAsinB —(u® = 3u?)
5 1 7 5
I 3u“ —4u
8 4 8 —(3u? —9u)
tan A 5u—15
(III) —!5u— 15)
tan B 0
sin A : sud—4u—-15=0
_ - Joosp _sindcos? (u—3)(u? +3u+5) =0
sinB / sin B cos A u u u
: cos B u—3=0 or u?+3u+5=0
/g 5 —3++9-20
= — = - u=——
1/4 2 2
_ -3 +v-11
= > |
_— 7 ) 7 (no real solution)
2x* —X—6 (2X+3)(X— 2) ~ u = 3 is the only real solution of the
7 A B eqguation. (shown)
Let = +
(2x+3)x-2) 2x+3 x-2 (i) 8% — 27+ = 15
7=A(x—2)+B(2x +3) Sox—g3
3 In2=1n3 In3 1.58
xIn2=m3=x=—7=1.
Let X=——, In2
2
7= A( ’ 2) =>A=-2
- 2 B 4. (i) Given AC = BC and PC = QC
Let x = 2, £ACP = £BCQ (Common £s)
7=B4+3)=B=1 ~ AACP is congruent to ABCQ (SAS
congruent)
7 _ 1 2 = £CAP = £CBQ (corr. angles of
2x2—x—6 x—2 2x+3 congruent As)
(0 7 | AABC is an isosceles triangle (AC = BC).
(i) 3 2%2 _x—6 X ~ £LCAB = £CBA (Base £s of isosc. As)
o1 2
= J - dx ¢2XAB = £CAB — £CAP
3 X~ 2 203 . — /CBA— £CBQ = £XBA
— |mpx -2 -2 In|2x + 3| -~ AAXB is an isosceles triangle (Base £s
2 3 of isosc. As)

=(n7—-1n21)—(n1—-1n9)
7 (i) AP = BQ (corr. sides of congruent As)
=In [ﬁ (9)] =In3 AX = BX (corr. sides of isosceles As)
« PX = QX
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(i) (2 _5 21 AT

n (iii) Total area
!

3 3
=f 1+ 2cosxdx + f 14+ 2cosxdx
0 21

X
=2+ M@ (-7) &
B ) 2n an
+ M(Zn—Z) (_ f) =[x+ 2sinx]] + |[x + 2sinx] 3,
2! 4 3
+ - 2n+2 . 2m
nzn—l n(n— 1)271—2 = (? sm?)
:211_ 2 x + 32 x2+"' 41 7 41
=2"—n2"3x +n(n — 12" "x% + - + |<? + sm?)
21 . 2m
o) —<?+251n?>|
(i) (1+ X)(Z_Zj = 5.20 units?
=1 4+x)2" —n2"3x +n(n — 1)2"7x?
+-) 7. (i) Letx =0,
=2" —n2"3x + n(n — 1)2" 7x% + 2"x y=10-5-2=5-2=3
—n2"3x? e ~ y-intercept is at (0, 3)
=2"+ (2" —n2"3)x
+[n(n - 1)2"7 Lety =0,
—n2"3x% 4 |3x —5|—2=0
[3x = 5| =2
-~ By comparison, 3x-5=2 or 3x-5=-2
2" —n2"3 =0 o x =
n ==
n _ ) = 2
2" (1 8) 0
. 1=>n=28 7
8 ~ x-intercepts are at (on and (1, 0).
(i) a = 28 = 256
(i)
b = (8)(7)2! — (8)2> = —144
2r :
i) Let X =—"—, 3N
0) 3 ‘-..Il
o 1 B
y=1+2€os<?)=1+2(—§)=0 —2f .I".-"'IE
: dinate of A is 2 (sh
= x-coordinate of A is 3 (shown) (iii) x = [3x — 5| — 2
[3x —5|=x+2
Lety =0 3x—-5=x4+2 or 3x-5
1+2cosx =0 2x =7 =—(x+2)
1 7 4x =3
cosx = —— X=3 3
2 2 x=2
— —11 + _11 4
X =T COS 2,7'[ COS >
_ 21 4n
T 3’3 . ds
33 8. () v=—
dt
- x-coordinate of B is 4z t 1
~ x-coordina 3 — 400 <—e'ﬁ (_ED _16

t
= 40e 10 — 16



(i) When t = 0,
v=40e%—16 =24 m/s
(iv)Letv =0
t

40e 10-16=0
_t 16 2

40 5

2
t= —101n§ =9.163
(shown)
(V) Whent =0,
s =400(1-¢%—-16(0)=0
When t:—lolné,

lnz 2
s =400 (1 —e 5) - 16 (—101n§>
= 93.3935
Average speed
_ 93.3935

2

=10.2 m/s

(i) Equation of circle:

(x—2)2+ (y+1)? =52
x2—4x+44+y>+2y+1-25=0
x2+y2—4x+2y—-20=0 (1)
g=-2,f=1c=-20

(i) A(=3,—1)

(iif) Gradient of AB
_-1-0 1

T -3-0 3
-~ equation of AB:

y=3x (2)

(iv) Sub. (2) into (1)

, (1Y 1

X +(§x) —4x+2(§x>—20=0
10 10

?xz—?x—20=0
x?—-3x—-18=0
x—6)(x+3)=0
x=-30rx=6

10.
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When x = 6,

1
y= 5(6) =2
~B(6,2)

2
9 _6x—6
dx
d
—y=f6x—6dx=3x2—6x+c
dx
At (3,10),
dy
5_12
33)2-6(3)+c=12=>c=3
dy

n—=3x%2—-6x+3
dx X X

y=13x2—6x+3dx
=x3-3x2+3x+d

At (3,10),
(3)® = 3(3)2 +3(3) + d = 10
d=1
cy=x3-3x*+3x+1

Letﬂ:O

dx
3x2—6x+3=0
x2=2x+1=0=>(x-1)?=0
x=1

X 1- 1 1*
d
d + 0 +
dx
Shape / - /
When x =1,

y=1-3+3+1=2

-~ Coordinates of the stationary point is
(1,2) and it is a stationary point of
inflexion.
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11. (i) 20AB =0
AB
cos @ =H:>AB =17 cos@

in @ 0B OB = 17sin@
= —— =
sin 17 sin
oc
costH:OC:McosB

CD
sin @ =ﬁ:> CD = 31sin@

~AB+ BC + CD

=AB+ (0OC —0OB) + CD

=17cosf + (31cosf —17sin6)
+ 31sin6

= 48cos 8 + 14 sin 8 (shown)

(ii) Let

48cosf + 14sin6

= Rsin(6 + a)

= RsinfOcosa + Rcosfsina

Rcosa =14 (1)
Rsina =48 (2)

(2)/ (1)

tana = —a = tan™
14

(1) + (2)?
R? =142 +482 =R =50

124
7

~48cosf + 14sinf
24
= 50sin (9 +tan™ ! 7)
AB + BC + CD = 49
48 cosO + 14sin@ = 49
24
50 sin (9 +tan~! 7) =49

) (9+t _124)_49

Sin an 7 —50

0+t L 180 — si 149
an 7 = Sin 50, Sin 50

0 = 4.8°,27.7°

(i) Maximum value of AB + BC + CD
=50cm

This occur when:
24
sin (9 + tan~?! 7) =1
24
0 + tan~?! - = 90°
6 = 16.3°



