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—cis(l)
|4=1. Arg(z)=1-7 C
Q3 The polynomial has three linear factors, not solutions or
roots. C

Q4 Any complex number on the straight line is equidistant from
z=0and z=a+ai,Ii.e. |z—a—ai| =|z| .

.'.|z—a—ai|—|z|=0 B
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Q6 4x’ + px+¢q° cannot be a perfect square for
2
2

=—————— to have a stationary point, i.e.
4x"+ px+gq

Yy

A=p>—16¢> #20. -. p* #16qg°, p#+4q.
Only choice A ( p < —4q ) satisfies this requirement. A

Q7 sin[a + cosl[— ﬁ)] = sin[a + 5—”]
2 6

=sinacos 5—7[ +cosasin 5—7[ =—£sina+lcosa A
6 6 2 2
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Q8 f(x):sin“[ﬁ+b]+c,where a,b,ce(-,0),ie a<0,
a

b<0 and c<0.
12 4p<1, —1-b<2<1-b, a(-1-b)2 x> a(l-b),
a a
ie. a(l—b)SxS—a(1+b) E

Q9 tan'h=02, -.b=tan0.2>0
2tan0.1

1—tan®0.1
b(l—tan20.1)=2tan0.1

Simplify to: btan*0.1+2tan0.1-b =0

1+5* -1 —V1+b* -1
b

~.tan0.1= T but not
tan0.1>0. C

b=tan0.2=tan2(0.1)=

because

Q10 The range of cos™ xis [0, 7].
cos ™' (cos 19) =cos'(cos(— 8)) = cos™ (005(27[ -0))=271-6 C

QI1 3i —4] cannot be expressed as a linear combination of

—27 +3k and -2k C
—— ] 1 T
Q12 AO.BO=—, +.cos ZAOB=—, JAOB="—,
2 2 3
ZAPB =L ,a0B=" . . coséAPBzﬁ.
2 6 2
AFBF =3, [AFBBcos AP =3 - [iF[B=2 D

30P+20R _ (-3,0,6)+(42-4) (1,2,2)

13 00 =
Q13 00 243 5 5

‘@‘:%\/12+22+22:§ E

_ 31,1 43
4 2 4

o5 1
Angle with the x-axis = cos™ + = cos™ (—ZJ =45°

NER

1~
14 =7 -—=7-——k
Q 2 TR

Angle with the y-axis = cos™

1
Angle with the z-axis = cos™' TZJ = cos‘(— —} E

Ql5 v = cos"(t)(Zz7 -3j + l;) 2i =3j +k isa constant vector,

.. the particle moves in the same direction, i.e. in a straight line.
B
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dy dx dy dx 1

16 —=y2-y)—, —=y2-y), —=————
Q16 —-=yy2-y)—n —==y»2-Y) I o

dx 1 1 .-
e x= [——=dy =sin'(y - 1)+¢

Do1=(y-1p I\/l—(y—l)z
.'.y:sin(x—c)+1 A
Q17 At =8, s="2, x=24+472=0 E

Q18 The particle starts from rest and travels in the negative
direction with increasing speed, then slows down to a stop at
t=7.During 7 <t <9 the particle travels in the positive
direction with increasing speed. In the first 7 s the particle has
the greatest displacement (area between the curve and the #-axis)
from its initial position. C

cos® x+/1—sin xdx Let u=1-sinx,

0 sinx=1-u,

du
cos” x4/1—sin x cos xdx

— =—cosx
dx

(1 —sin’ chos xdx

—(1—(1—u)2Wdu

When x=0, u=1;
(ZM—MZ)\/;du

3 s
(2u2—u2)du A

Q19

—l

when x=£, u=0.
2

Il
Sl — O — e O O [N O —fy

Q20

mg j
mg sin 6°

N —mgcos@°=0

mgsin@°—-0.2N =0

-sin@°=0.2c0s0°, tan@° =02, 8°=tan"'(0.2)=11° D

Q21 v=-4/100-x

The negative sign indicates that the particle moves in the
negative direction.

vi=100—x, a=i lv2 =—l
dx\ 2 2

The acceleration is constant and it is in the negative direction,
i.e. in the same direction as the velocity. .. the particle speeds
up and maintains the same direction of motion. D
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Q22

llOg

10g —R=10x1, 98—R=10
~ R=88N

Section 2

tan 45° + tan 30°

Qla tan75°=tan(45°+30°)= —————
1—tan 45°tan 30°

Ib —

Q1di On the positive-gradient asymptote: x =a ,
y=atan75°= (2+\/§)a .'.O_A>=a17+(2+x/§)a]
On the negative-gradient asymptote: x=b,

l 1 ms™

y=-btan75°=—(24+43p - 0B=b7 —2+3 )
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Q1diii Ei:oTx-Eé—(a—b)?+(2+\/_)(a+b)7
‘BA‘ (a-bf +2+v3f(a+bf =4

by y=(2+\/§(a;bj.

. . a+
Coordinates of point M are x =

sa+b=2x and a—-b =

2y
2+\/_
(2+\/_)Z (@+b)

Substitute into (a —b)’

2] b s
2
Simplify: al 2 =1, an ellipse.
-v3f  l+af
Qldv
B(- 0.886,3.307;"' \
\\ - \/5
4 (050502++3)
\~/ -3
Qldvi (a—b)+2+3f(a+b) =4

When a=0.5, b =-0.886 or 0.020 by calculator.
A:When x=a=05, y=[+35
B: When x=b=-0.886, y= —(2+\/§X— 0.886) =~ 3.307

Qai f(z)=2"—6iz> —12z+7i
=(z—a) +b =2"-3az> +3d’z—a’ +b
~3a=6i and —a’+b="7i

soa=2i and b=—i

Hence f(z)=(z—2i)3—i
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5 Retz)

-3

-4

Q2aiv f(z)=0, (z—-2if —i=0, (z-2i) =i

.'.(z—2i)3=cis 1+2n7r , z—2i=cis 14_2”_”
2 6 3

n:0,1_2i2£+li,'._zz£+§
2 2 2

n:_l,Z_ZiZ—i,,‘,zzi

n:1,z—2i:—£+li,,-_zz_£+§i
2 2 2 2

Q2b —iz’—6z2°+12iz+7=0
—iz’ =6z +12iz+7=0
—i(e* - 6i2? ~122+7i)=0
o 22 =6i22=122+7i=0
.‘.Z=i£+§i or z=1
2 2
Q2c g(z)=f(z)-7i=(z-2i) -8i=0
(Z—Zi) =8i= 861{ +2n7rj

sz=20= 26‘[5‘(” + 2n7rj
6 3

.. the roots of g(z) =) are on a circle of centre (0,2) and

radius of 2 units. For f (z) =0 the roots are on a circle of the

same centre (0,2) and radius of 1 unit.
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q2(p2—x2), =gt p g, x2(l+q2)=

+z +2h—2¢§43—h2+6]
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av dv dh
= X

de
Q dt dh dt
2
0.5=r h + \/5 ﬁ
V3-n’ dt
dh 1

E: h 7
Zﬁ[erﬁj

When h=0, ﬁ = L cm per second.
dt 6rx

dv 5

1 .4
Sa v=—tan (57 +2.5)+=, a=—=
Q 2 ( ) 2 dr 21+ (50+2.5))

At t=0, v=2.166 ms", a=0.345ms™.
Q5b Resultant force R =ma =85%x0.345=29 N

Q5c Cyclist: Momentum p = my =85x2.166 ~184.11kg ms™
Car: Momentum p = mv =1200x 20 = 24000 kg ms™'
Difference =24000—184.11~ 23816 kg ms™'

Q5d

(20, 0y '
- 1s - - R

Cyclist: v=—-tan™(5¢ +2.5)+ %
2 2
As 1 — oo, tan*‘(5t+2.5)—>§, .-.v—>37”.

. 3
Asymptote is v= Tﬂ

Car: As t —> oo, V=$4—>0.
1+0.5(r-2)

Asymptote is v=0
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Q5e At r=10s, distance by car = area under graph (0 to 10 s)
=20x2+26.39 =66.39 m; distance by cyclist = 23.26 m.
. car is ahead by 66.39-23.26=43m

Q5f At r=10s, car speed = 0 and cyclist speed = 37” =2.356.

Let T be the time when the car and the cyclist are next to each

(T -10)x2.356~43, . T =~28s

Please inform mathline @itute.com re conceptual,
mathematical and/or typing errors
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