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Section I

1 2 3 4 5 6 7 8 9 10
B C B A B A A D C D

Q1 sin@ is a positive value and cos@ is a negative value B
1 1
2 6X—=— C
Q 30 5
Q3 Inverted, turning point at (2,3) B
Q4 A
d .
Q5 d—ln(cosx): X (—sinx)=—tanx B
o cosx d(x+2) (Bx-4)-3(x+2) -10
Ql1b — = > = >
o dx\3x—4 (B3x—4) (3x—4)
Q6 PerlodZE A
35 Qllc Ix=21<3, {(x-2)* <3, (x-2)* <9, (x—2)*-3%2<0,
Q7 Area of shaded region= 27z_x5><7[><52=7 A (x-2+3)(x-2-3)<0, (x+1)(x-5)<0, .. -1<x<5
Q8 D 1 4!
Ql1d j(2x+1)3dx: M :ﬂ_lzlo
4x2 8 8
0
Qlle y=-5-4x, y=3—2x—x2
Let —5—4x=3-2x—x>, x> —2x-8=0, (x—4)x+2)=0
x=-2,4 .. y=3, =21 respectively
Points of intersection are (—2,3) and (4, —21).
Ql1lf y=tanx, ﬂ:seczx
dx
z . dy z[ﬁj 1
1 13 At x=—, gradient=—=sec”| — |= =1.17
Q9 5(2><2+3><3):7 C 8 dx 8 (COS%)2
.x 1 x &5 T 5%
11g sin==—, ==—, —  x=—,—
Qe s = 2766 733
Q10 4+log, x =log, 2* +log, x = log, (16x) D
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Y -1
12 =2 4 -1)=3(c=6). 4y +d=3x-1
QI2ai ~—2=——¢., —4ly=1)=3(x—6), ~4y+4=3x-18
2 3x+4y-22=0

QI2aii Length of Ap = 2X1H4x0-221_19

V32 +47 5

Q12aiii Lengthof BC =+/(1-4)*+(6-2)* =5

Area:lXSXQZQ unit®
2 5 2

QI12bi ZBOA = x° (isosceles triangle)
ZCBO =2x° (external angle equals the sum of interior angles)

QI12bii ZBCO =2x° (isosceles triangle)
ZCOB =180°—-4x° (sum of angles)

.0 x°+180° —4x°+87°=180° (sum of angles), .: x=8?7=29

QI12¢ The cosine rule: 20% +15% —2x20x15cos(90° — 6°) = 82
20° +15% -8’

90°—-6°)=
cos( ) 500

=0.935, 90°-6°=21°, 6 =69

Ql2di ? =¥ +3x¢* = > (1+3x)

X

Q12dii

2 2 ,

je3x(3 +9x)dx =3x je3x(1 +3x)dx =3x [xe3x]o =3%x2¢® = 6¢°
0 0

dy

Ql3ai y=4x—x*, == =12x? —4x° =4x*(3—x)
dx
! . . d
To find the stationary points, let d_y =0,.:x=0and y=0 or
x
x=3 and y=27.
X <0 0 0<x<3 3 >3
dy/dx positive 0 positive negative
nature inflection max. t. p.

Stationary point (0, 0) is a point of inflection, and stationary point

(3, 27) is a local maximum.

Ql13aii y=4x’ —x* = x*(4 - x), x-intercepts: x=0, x=4
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Q13bi x* —4x+4=12y+12, (x—2)* =4(3)(y +1), focal length =3
QI3bii Vertex (2,-1), focus (2,2)
Ql3ci A=10

Q13cii 5=10e10%% 10k =2 k= 11nT(23) ~0.00425

T

|:4\/Ei X XZ:II

1
Q13d Shaded area= J.[\/E cos% - x] dx =
0 0

Ql4ai Approximate increase in area

= 2><2;6O (3-2.5)+4(2.78-2.38)+0]=1.4 m’

Ql14bi A, =0.65x100000+ 5000
A, =0.654, +5000 = 0.65(0.65x 100000+ 5000) + 5000

Ql4bii A, = 0.65% 100000 + 5000 + 0.65 x 5000
A3 =0.654, +5000= 0.65% x100000+ 5000+ 0.65x 5000+ 0.65% x 5000

A 065" X 100000+ 5, = 065" 100000+ 3001 =065

0.35
_ 14

QI4biii A, =0.65" ><100000+M0-65) ~ 14500

. 720
Ql4ci Let wm be the length of the enclosure. wx =720, .. w=——

X
. /4:5x+w=5x+E
X
Ql4cii Let ﬁ=0, 5—@=o, X2 =144, x=12
dx x2
When x<12, ﬂ<0;when x>12, ﬁ>O,.: ¢ is a minimum
dx dx
when x=12.
720

Minimum /¢ =5><12+E =120

5_
Ql4d 1+x+x2+x3+x4:1(x 11)
X—

5
x> -

. lim ! zlim(1+x+x2+x3+x4):5
-l x—1 x-l1

Ql4e log2+log4+log8+---+log512
=10g2+10g22 +log23 +~-~+10g29
=log2+2log2+3log2+:--4+9log2 =45log?2
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Q15a For C;, volumez%x%ﬂx? =16—7Z

C, is the reflection of C| in the y-axis and the dilation of C; by a

3. o L
factor of — in the positive x-direction.

For C,, volume:é l><i7z><23 =87
2\2 3

Volume of the solid of revolution = 167” +87 = 407” unit®

, ror 1 7 1 7 7 1
15bi Pr(8)+Pr(8'8)+Pr(888)=—+—Xx—+—XxX—%x—
QSbi. Pr(8) + Pr{ss) + PrE'88) =+ Tx 2 Dl
1 7 1 (7Y 1
=—+—X—+|—| xX=
8 8 8 (8 8
2 n-2
Q15bii l+le+(z ><1+---+ 7 ><l>é
8 8 8 (8 8 8 8 4
i _11_1 n— n—
8(1 (8)( ) 3 7\ 3 7V
— <> ]-| = >, — <—
1-7 4 8 4 8 4
n-1 1
In--
[ <1nl, (n—1)In 7 <lnl,n—l>—4
8 4 8 4 Ink

1

n
—‘7‘, n—1>104, n>114

8
.. smallest n value is 12.

sn—1>

Ql15ci LFCB = £ZBAT =90°

ZCFB = ZABT (alternate angles are equal)

.. the the third pair of corresponding angles are equal
.. AFCB and ABAT are similar

Q15cii LTSA = ZAEB =90°

LTAS + ZBAE = ZABE + ZBAE =90°, .. LTAS = ZABE
. the the third pair of corresponding angles are equal

.. ATSA and AAEB are similar

Qlsciii -=— and L=TA .y
TA AB x AB

YA LY
AB™" T x
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Ql6ai v=2——* when =0, v=—2
t+1

%.When v=0,1=1, a=1.

dv
Ql6aii a=2 =
“ar (r+1)

Ql6aiil Ast—>o, v—>2

1

j(z—ijdz
t+1

0

=2t —4n( + 1)} + [20 — 41n(r +1)]
=—24+4In2+14-4In8-2+41In2
=10—4In2 metres

7

+J‘(2—#41jdt

1

Ql6aiv Distance=

200
Qlébi y=—"—""-

SEESTE
dy 200 1900~

= x(-0.5)x19¢7% =

dt (1+19€70‘5t)2 (1+196—0.5t)2

Q16bii When r=0, y=10,as t >, y—200,.: 10< y <200

QI6biii y=—0__ gp05t 2200 _;_200=y
1+19¢ 7" y S
200—
ﬂz 19006—0.5t =100( yy)=100y(200—y)=i( 00— )
di (1419005 f [ 200x200 400 Y
0

Q16biv Rate of growth = 4_(y)0 (200 - y) , an inverted parabola with

axis of symmetry y = _b =100
2a

. rate of growth is fastest when y =100 yabbies
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