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Question 1
() y=2sinx—3cosx

_y: 2cosx + 3sinx
dx

Py sinx +3
dxz = Sinx COS X

(ii) At stationary point,
dy

a:
2cosx+3sinx =0

2

3sinx = —2cosx = tanx = —3
2
Basic z=tan™" =

2
x=m—tan 1= = 255

3
(i) When x =z - tan‘lé ,
d?y 2 2
Y — _9qj _ -1_ _ -1_
axZ 2 sin (n tan 3) + 3 cos (n tan 3)

=-361<0

-~ This is a maximum point.

Question 2
(i) cos3x+cosx

1 1
= 2cos§(3x + x) cos§(3x —-X)

= 2cos2xcosx
~A=2,B=2

(i) cos3x+2cosx =0
(2cos2xcosx —cosx)+2cosx =0
2cos2xcosx+cosx =0
cosx (2cos2x+1)=0

cosx=0 or 5 _ 1
X = 90° cos2x = >
Basic «
—11 600
=cos ==
2

0° < 2x < 360°

2x = 180° — 60°,180° + 60°
x = 60°,120°



Question 3
() 20 B 20
3x*+8x-3 (3x-1)x+3)
20 A B
t — = +
3X°+8x-3 3x-1 x+3

Le

~20=A(x+3)+B(Bx-1)
Letx = -3
20=B(-9—-1)=>B=-2

1
Let X=—,
3

1
20=A<§+3)=>A=6

20 6 2
3x2+8x—3 3x—-1 x+3

(ii) J‘4d2 20 X
3X°+8x-3

_f 6 2 p
) 3x—-1 x+3 x
In|3x — 1|
=6|——5— )~ 2Inlx +3|
=2In|3x — 1] —2In|x+ 3| +¢

f7 20 p

, 3x2+8x—3

= [21n|3x — 1| — 2In|x + 3|13
=(2In20-2In10) — (2In5—21In5)
=2In20—-2In10

_ 9l (20)
—“M10

=2In2

Question 4

(i) 2RPQ = £PSQ (alternate segment theorem)
£PRQ = £SPQ (alternate segment theorem)
~ APQR is similar to ASQP (AA similarity) (proven)

(i) By similar triangles,

S P
g—lp=g—R:>QS><QR=(QP)2
(proven)

(il £SAP + 2PQS = 180° («£s in opposite segments)
2PBR + £RQP = 180° (£s in opposite segments)

£PQS = £RQP (similar As)

~ £SAP = £PBR (proven)



Question 5
(i) AtP(0,4),
Ae®+Be®=4=A4+B=4 (1)

d
& 2Ae?* — Bex
dx
At P(0,4)
dy
- = _1
dx
= 24e% — Be® = -1
2A—B=-1 (2)

1)+ ()
34=3=4=1

Sub. A=1into (1)
1+4B=4=>B=3

(ii) jydx
= f e?* +3e ¥ dx
= ler —3e ¥+
2

1

L 1
f ydx = [—ezx — 3e‘x]
0 2 0

1 1
= (EBZ - 38_1) - (E— 3) =51



Question 6

(@) (i) loggx® =log,u
3loggx =log,u

(logz x) _logyu

log, 8/ log, 4

3 (logz x) _logyu
3 ) 2

2log, x =log, u

log,u =log,x2 >u=x

(ii) log,(x? +5x)- logs *

2

log,(x? +5x) logx®

B log, 4

1

log, 4 log,8 log, 4/1 X
082

log,(x* +5x) log,x® log,3

2 3
2
log,(x% + 5x) — §log2 x3 =log, 3
log,(x% + 5x) — log, x% = log, 3

x? + 5x
log, 22 =log, 3

x% + 5x

Xz
x? 4+ 5x = 3x?
2x2—=5x=0
x(2x—=5)=0

x =0 (NA) or ng

(b) e¥(e? —2) =15
Letu =eY
u(u—2)=15
u?—-2u—-15=0
(u+3)(u—-5)=0
u=-3 or

e¥ = -3 (NA)

u=
e =5
y=1In5

2



Question 7
() 2x2+3x—2=02x—1)(x+2)
Let f(x) =2x*+3x3+a(x>+x)+b

o) o) el ¢ O oo
E+Za+b=0

3 1
Za+b=—§=>3a+4b=—2 @Y
f(-2)=0

2=2)*+3(-2)%+a[(-2)>+(-2)]+b=0
8+2a+b=0=>b=-2a—8 (2)

Sub. (2) into (1)
3a+4(—2a—-8)=-2
—5a=30>a=-6

Sub. a = —6 into (2)
b=-2(—6)—8=4

(i) f(x)=2x*+3x3—6x2—6x+4
Let 2x* +3x3 —6x2 —6x+4 = (2x%2 +3x — 2)(x? + Ax — 2)

Letx =1,
243-6—-64+4=02+3-2)1+A-2)
-3=3B)A-1)=>A4=0

2 2xt+3x3—6x2—6x4+4=0
2x2+3x—-2)(x2-2)=0
x—D(x+2)(x—V2)(x+v2) =0

x=-2,—2, % orv2

Question 8
(i) y=2x—-x* (1

y=mx+1 (2)

=@
2x —x2=mx+1
x2+(m-2)x+1=0
Discriminant < 0
(m—-2)?2-4(1)(1) <0
m—-2+2)(m—-—2-2)<0
mim—4)<0
0<m<4

(i) y = 2x — x|



, 1)
o 2
(i) (@) 2 (b) 3
Question 9
@ C
A
0 B D

2CBD = 20AB =0
OB
sin @ =E=> OB = 10sin#@

= = = 4-
COS COoS

~L=0B+ BD =10sin8 + 24 cos6@

(i) Let
L =10sin6 + 24 cosf
= Rcos(6 — a)
= Rcosfcosa + Rsinfsina

~Rcosa=24 (1)
Rsina =10 (2)

10
(2)/(1) tana = = @ = 22.620°

(D2 + (2)2 R? = 242 + 102
= R =676 =26

~ L =26cos(0 —22.6°)
(i) Greatest L = 26

This happens when
cos(6 — 22.620°) =1
0 —22.620°=0
0 =22.6°

(iv) L = 20
26 cos(6 — 22.620°) = 20

20
0 =22.6199° 4+ cos 1 —

26
= 62.3°

y=x+1

y=—-zx+1



Question 10

(i)

(ii)

Midpoint of AB
_(3+8 6+k)_<11 6+k)

2 72

27 2

As midpoint of AB lies on y + 3x = 25,
6+k 11
——+3(5) =15

2 2
6+k—17=>6+k—17
2 2 B
= k = 11 (shown)
Gradient of BC

6—2
=—=2

3—-1
Equation of AD:
y—11=2(x—8)
=>y=2x—-5 (1)
y+3x=25 (2)
Sub. (1) into (2)
2x—54+3x =25

>5x=30=>x=6

Sub. x = 6 into (1)
y=2(6)—-5=7

- N(6,7)

Equation of CD:
1
y-2=-3@-1

1 5
Sy=-sx+> (3

2
(1) =(@)
dx— 5= iyl
X = Zx 2
515 .
X T TXT

Sub. x = 3 into (1)
y=23)-5=1

~ D@3, 1)



11 17
(iii) M[??J

Area of AAMN

1l 2 6 s
= 17
117/, 7 1

2

77 121
68+ 7+ 66) - (122451 56)]

N| UIN]| =



Question 11

. 1
() y=(5+4x)
D _ 1 i
—_— - X =
dx 2 5+ 4x

Whenx =1
=V5+4=3
dy 2
dx \5+4

2
3

Equation of normal at B:
3
y=3=-2@-1

~ C(3,0)

(i) Fory =+/5+4x, at A,
y=0,
V5+4x =0

Area

1 1 1
_ f [ +407dx +(2)(3)
4

311
(5+4x)2

= [ +3
(4)(3/2) 5
"2
1

[(5 + 4x)2]

=2 [(5 +4)7— (5 5)2]
15
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