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Q1 Hyperbola in the form x—z—y—zzl,wherebisthex-
b~ p
2 2 2
intercept and p a constant. y_zzxz 1, y? i 5 (x —b)
P b b
P [ 2 ;2
=t—4x"-b".
YT
1 1(1 - sin x) l-sinx 1-sinx
Q2 = - T T
1+sinx (1+smx)(1—smx) l-sin“x  cos” x
_ 1 sinx | sin” x _ 11 sin” x
cos’x cos’x cos’x sinxcos’x cos’x sinx cos’x

= SEEC2 X —CcoSecx tElIl2 X

Q3 cos(sin'1 ax) is a many-to-one function with domain

11 . . Lo
{——,—} - f (x) is one-to-one and has an inverse function if the
a a

domain is restricted to {—1,0} or {0,1} .
a

a

Q4 ¥

=41, A1 =2i,
|z|:\/a2 +b% .

Q5 By definition i* =1, ..;
Q6 |z|2 =zz=a’+b?,

3 .2 2 . 2 3 2 . 2 . 2
Q7 z—iz"—a“z+ia" =z —a‘z—iz" +ia

= (23 —azz)— (i22 —ia2)= 2(22 —012)—1'(22 —a2)
:z<22 —az)—i(z2 —az):(z—i)(z2 —a2)= (z—i)(z—a)(z—i—a)
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Q8 {z s drg(z—i)<
{z : Arg(z—i): 72'}.

Q9 Consider the following two examples.

} does not include the horizontal ray

NI

f (x) =(x- a)3 has an inflection point at x =a .
f'(x)=3(x-a) and f"(x)=6(x—a), .. f"(a)=0.
f(x)=(x—a)" has a turning point (local minimum) at x =a .
f'(x)=4(x—a) and f"(x)=12(x-a)’, .. f"(a)=0.

. f"(a)=0, where f(x) is a continuous function and f'(x) is
defined, indicates that f° (x) has a turning point or a point of

inflection at x = a . To determine which one it is necessary to do
a gradient check on both sides of x=a .

1
Q10 A=4m’, r:(i]?

4r

e dd

4\/; a4\ 7’

3

= 3 1
p_dm s _Am(A_ L Sodr_ 1 5 1[4
3 3 \4n

v _dv. da —\/zxﬁ
dt a’A dat a\rz  dt
OZSZLJZXd—A, d—Azl mzs'l'
4\ dt dt
Q11
1
_\/; L —\/;(a—x)i
——dx = —\/;a—x 2dx=———"""=2Ja’ —ax .
J e [ ala—) sl o
2
Q12 Letu=1+4x2,ﬂ:8x,lﬂ:
dx 2 dx

1
I1+4x Iu dx :_I_d :Elogeu+c

:%loge(l+4x2)+c =log, V1+4x* +c.

Q13 The volume of the solid formed by revolving
y= 1ogg(— x), —2 < x £ -1 equals the volume of the solid

formed by revolving y = loge(x), 1<x<2.

V= j‘ﬂyzdx = 7rj‘ [log, (x)[ dx .

Q14 Gradientx y, i.c. %oc V.

Se—wln

Q15 y = [sin(x? Jix+2~0.828+2=2.828
/t, use graphics calculator
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Q16 v=2sin"'(x), %vz = 2(sin (x)],

- -1
a= i[lv ):4sin'1(x)>< I _dsin (x)
dx 1_x2 1_x2
Q17 a =3i-3j,la|=2V3,d=— a:li_ﬁj_
243 2

1

cosa":a, cosﬁ°:—73 and cosy°=0.

Sa=60, f=150,and y =90.

Q18 From the diagram,a +b =d + c.

s.a+b—c=dand c—a=b—d are true.

It is possible to make pa + gb +rc = 0,sa +th + uc +vd =0
and fb + gc + hd = 0 where f, g, h, p, q, 1, s, t, u and v are non-
zero real numbers. .. C is false.

Q19 v=(020i—j, .r =(0.1*)i— 4.

X
oy =] = Jl0x .
Y=o *

Q20 Ap=mAv=0.1[(2j+v2 k) - (5i - j)]
=0.1(-5{ + 3j +~/2 k).
|Ap| =0.1(6) = 0.6

Lx=0187, y=—

Q21 The resultant force on the particle is up the slope. Since the
direction of motion is not given, it is not possible to say with
certainty the state of motion of the particle.

Q22 The two particles are accelerated by the weight of the 2-kg

particle, ..2x9.8=(M +2)x2.0, M =17.8

Section 2

Qla. —»V
v 2500

2.2
QIbi. a= R 22500k
m 2000

L dv 2500—k™ dr 2000
Qipii, &2k Y A R
dr 2000 dv 2500— kv
jﬂdv = 2000 ! y
2500 (50 — kv )50 + kv)

=l
20 50-kv 50+kv
t __10ge(50—kv)+ log(,(50+kv)+c

20 k k
kt 50+ kv

—=log,| —— |+c.

20 50— kv

When =0, v=0. ..¢c=0 and ﬁﬂoge 0+ v .
20 50 — kv
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kt kt
50+ kv =e®, 50+ kv=e (50— kv), expand and

kt
50{ 2 —IJ
—ﬁ .
k[e20 + 1}

Hence

transpose to make v the subject, v =

Q1biii. When ¢ =22, v=50. 50 = S0-1) ., _e-l
k k(e+1) e+l
Qlc. v=50 whent:Q:A:%.
k [e—lj
e+1
50
Ql1d. As t > o, max v—>7z108.2. Sv=108 .

Q2a. y=Acos ' (bx—c)= Acos™ b(x - %) is the

transformation of y = cos™ (x).

The range changes from [0, 7] to [0,20] “Ar =20, A= 20
7
Before translation the domain changes from [-1,1] to [-10,10],

=10, b= % There is a translation of 10 to the right,

=10, c=10b=1.

@Im @-l»—

Q2b y=5cos'(0.125x—1).
x-intercept: Let y =0, 5cos(0.125x—1)=0,
cos(0.125x=1)=0, 0.125x—1=1, x=16.

16
Shaded area= 2 x j 5cos™(0.125x — 1)x =2x125.664 ~ 251
0

use graphics calculator

Q2c. y=5cos ' (0.125x—1).
y-intercept: Let x=0, y=5cos™'(-1)=57.

y=SCos_'(O.125x—l),COS(SJ 0.125x -1,

X =8[cos(%j+lj ,xt= 64[(:05 (JS} +2cos j+1)

S S
Volume = szdy = 647[}(003 ()5/ +2cos +1jdy
0 0

1 (2y y) 3
=647zj —cos| — |+2cos| — |+— {dy
o\ 2 5 5) 2
Sz
Ssin|%
— 647 ﬂi)ﬂom 2|3
4 5 2

=4807% m’.

0
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Q3aii ﬂzi 1-2x2 ,ﬂzi ! Jt=t ;dx,
dt dx 1-2x° 1-2x2
1 1 ,
t=ij—dx,t:i—sm 2 |+

LXx= %sin(i tﬁ): i%sin(t

Only x = —Lsin(tﬁ ) satisfies the initial condition that

V2

y=-1 when t=0 '.'v:%:—cost 2=-cos0=-1.

d(v? .
Q3b. d_ 7 =-2x,1.e. a=-2x,

X

can _2[_%@(,5)} _ zsinl2)

Q3c. x= —Lsin(t\/g ), the particle oscillates about O with an

NG

amplitude of 1 and a period of 2z

2 2

V4 3r . . .
t =— and ¢t =—= is one period, so the total distance travelled

V2 V2

by the particle is 4 x L = 2\/5 .

7

. The interval between

&

3d. v= o
QBd. v="y

R
ﬁ 5

v=l. . Av=1-(-1)=2ms". - Ap =mAv=5x2=10kgms".

costx/E.When t=0, v=—-1.When ¢t =

1.5

Wm(gj —0.751.

Q4a. At r=3, z=
2+ cos

1.5

—cis(3—ﬂj =—0.75i .
37) \ 2
2

Att=9, z=
2+ cos
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1.5

2+ cos(ﬂ tj
6
maximum value. When cos(% tj =1, |z| =0.5 is the minimum
1.5 V4 (7
——— | cos| —¢ [+ismn| —¢ |].
[7[ j 6 6
2+ cos| —t
6
Re(z) = Lco{z tj = |z| COS[EIJ .
T 6 6
2+ cos(6t]

cos[%zj _ Relz)

Q4b. o=

. When cos(%tj:—l, z|:1.5 is the

value.

Qdci. z=

2
k= L5 _ 15
2+ cos[”tj 2+ Relz)
6 g
Qdcii. |z|=ﬁ—jl'5 aE . Relz) =1.5, 2l +Re(z)=1.5.
24 Relz |z|

g
Let z=x+yi, 24x* +y° +x=15, 4(x2 +y2)=(1.5—x)2,

S 3x7 4 3x+4yT =225

Qdciii. 3(x” +x)+4y> =225,
32 +x+025)+4y” =225+0.75, 3(x+0.5) +4y> =3,

2 2 2
(x+0.5) + Wy, (x+(2)'5) +2
3 1 (&f
2
Q4d. The spacecraft follows an elliptical path with a period
T=2% 12, At 1=0, z=0.5, its position is (0.5, 0). At

T
6

=1.

t=3, z=0.75i, its position is (0, 0.75). .".its motion is
anticlockwise.

4 Infz)

Refz)
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Q5a. M is the midpoint of BC .

OM =O0B+BM =0B+1BC=b+L(c—b)=1(b+c).

Q5bi. OM =1 (b+c)=—-ma, ON =1(c+a)=-nb

=—b—-2maand ¢ = —a —2nb
S —=b—-2ma =—-a-2nb
(1 =2m)a—-(1-2n)b=0.

Q5bii. Since a and b are not parallel, they are linearly

independent, .1-2m =0and 1-2n=0. ".m=n=1.
From Q5bi, ¢ =-b—-2ma, ..c=-b—a, .. b =—(c+ a).

QSci. ﬁ:@—a:—pc—a.
Ez&é—&zb—a=—(c+a)—a=—c—2a.

QS5cii. Since AP/ 4B, - AP = qﬁ where g € R",
i.e. —pc—a=q(—c—2a) = —qgc —2qa
s2g=1land p=gq

ie. p=qg=1.
.. P is the midpoint of AB and .. CP is a median.

Please inform mathline@itute.com re conceptual,

mathematical and/or typing errors
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