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3.(1)  Graph shows only one x-intercept.

3.G)) Let f(x) = x3—3x% - x-12

f(4) = (4)° - 3(4)% - 4-12
=0
Therefore, x—4 isa factor of f(x)

3.ii)) x3-3x%2—x—-12= (x —4)(x®>+x +3)

x3—3x2—x—12:5(x—4)

(X —4)(x? +x +3) =5(x — 4)
(X —4)(x>+x+3-5)=0

(X =) (x> +x-2)=0
x=-4(x-1)(x+2)=0

Xx=4 or x=1 or X=-2

4.(3) %(1+\/§)x BC = (7++192)

2(7++/192)
1++/3

2(7+8V3)
1+/3

14+16+/3) § 1-/3
1++/3 1-/3

14 +16+/3 — 14/3 —16(3)

BC =

1-3
17 — /3 cm

a(iy  (ACY = (1++43f + (7 - V3
=1+2v3 +3+289-343 + 3
= 296 — 324/3 cm?




5(0) a®+p%=5,a°p%=4
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(cz+,8)2 = a’+ ﬂz + 2af

=5+ 22
=9
a+p =3
(a-1)QA-p)=a+p-apf-1
=3-2-1
=0

A quadratic Eqn is x> — x = 0
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6.(a)(i) logs 32 =

6.(a)(i) 10M =2
(10m)10 — 210
210 :1010m
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6.(b) 2logz x — log3 2 = log;(x — 4)
X2
log; ril logs(x —4)
2
X X—4
2
X2 -2x+8=0
b? — dac = (—2)2 — 4(1)(8)
= -28
<0
there are no real solutions
1%0) @y _ ~9(4-x)?
dx
For stationary point, dy =0
dx
—9(4-x)% =0
X =4
y =5
stationary point = (4, 5)
" dy
7.(i1) Forx <4, -~ <0
dx
Forx >4, dy <0
dx
As x increases through 4, the sign of g_y does not change.
X
The stationary point is a point of inflexion.
7.(ii) y
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/BCE =6

DE =AD - AE
=(5c0s8 — 2sind) m

O
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8.(ii) DE = Rcos(0 + «)

R= 5% + 22

= /29
tana = 2
5

o = 21.8°

DE = +/29¢cos(6 + 21.8°) m
8.(ii) CE = AB + CF
=5sin @ + 2cos @
= J295sin (6 + 21.8°)

8.(iv) area of triangle CDE = %x\/2_9cos(0 + a)x 729sin(0 + @)
= %cos(@ + a)sin(6 + a)
29 .
= 7[2005(9 + a)sin(8 + a)]
= ?[sin 2(60 + a)]

= %sin(ze +2a)




9.(1) In AFDB and AFAD
«/DFB = ZAFD (common angle)
/FDB = ZFAD (alt seg theorem)
AFDB issimilarto AFAD (all corr zs are equal)
9.(ii) AFEB issimilarto AFAE
FE_FB ( AFEB issimilarto AFAE)
FA FE
FE?2 = FAxGB
F_FB (AFDB issimilarto AFAD)
FA FD
FD? = FAx GB
FD? = FE?
FD=FE
9.(iii) ZABD = 90° (ABF 1 BE)
AD is a diameter. (£ in semicircle)
ZABE = 90° (ABF 1L BE)
AE is a diameter. (£ in semicircle)
ZADF = 90° (tan. L rad.)
ZAEF = 90° (tan. L rad.)
AF is a diameter. (£ in semicircle)
a circle with AF as a diameter passes through D and E.
10.(i) midpt of PQ = (ﬂ, ﬁj
2 2
(33
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Gradient of PQ = —1+2
3+4
-1
7

Gradient of perpendicular bisector = —7

Eqn of perpendicular bisector is

3 1
S__7 =

y+ D=7+ )
Yy=—7X—-5  -mmcoemeeee (1)



10.(ii) y= —2X - (@)
Subst (1) into (2): —2x=-7x -5
=-1
From (2), y=2

Centreof C1=(-1, 2)

radius = /(3 +1)% + (-1-2)% 5
=5 units

the equation of C1is  (x +1)% +(y — 2)2 = 25

10.(iii) dist between R and centre
J2+1? + (5-2)°
4.2426 units

< 5 units
R lies inside the circle Cs.

10.(iv) Centre of C2 = (1, 2)
radius = 5 units

the equation of Cais  (x —1)% +(y — 2)%2 = 25

11.()) p=7
11.(ii) when the scooter changes its direction of motion, v=0
7 — 8sin 1t =0
3
sin lt = !
3 8

basic angle = 1.0654
% _1.0654, 7 — 1.0654

t = 3.1963, 6.2284
~ 3.20, 6.23

11.(iii) s = [(7 - 8sin %t)dt
=Tt + 8(3) cos %t +C

=7t + 24cos%t +C



when t=0, s=0,
0=24cos0+ C
C=-24

s=T7t+ 24cos%t - 24

when t=2, s =7(2) + 24cos§ - 24

=8.8612
when t=3, s=7(3)+ 24cosl— 24
=9.9672

distance moved in 3™ second = 9.9672 — 8.8612
=1.1059

12.(a) i(3x2Inx)=3x2 1 + 6xIn X
dx X

= 3x + 6xInx

12.(b) _.-(3X + 6xInx)dx = 3x%Inx +C
6jx|nxdx = 3x°Inx — .fsxdx +C

2
— 3x°Inx — 3%+ C'

lenxdx = lx2Inx - 1x2 +C"
2 4

12.(0)(i) AtA, y=0,

xInx=0
x=0 or Inx=0
(rej) x=1
1 1 1,1
12.(c)(ii) _[1 xInx dx = [E x2In x — ZXZL
2 2
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4 8 16
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I XInx dx = 1lenx—ix2
1 2 4

- TP ) eF - [g 02 @) - —(1)2}

_ 2In2—1—[—l}
4
= 2In2—§
4

1 2
total shaded area = —_[l xIn x dx +.[1 xIn x dx
2
= - 1In2—ij+ 2In2—E
8 16 4
= 0.737 sq unit



