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Ql x_z - y_z =1, gradient of asymptote = ié
a b P

X2 y? 1 1

(1,1) is on a——b—2=1,.: ?—b—zzl,
b 1
f—=% or £y1+b? D
a Vi-a*
2 Nax)-Z=+Z )= %+ 7
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x—Lor—L : the domain of f is {—L L} B

Vaa N2a'T J2a 2

Q3 For be R", {z dz—ib3 1=z —b I} is a perpendicular
bisector of the linejoining z=ibJ3 and z=b.

lb\/_

The midpoint is z = 2 and Arg(z)= tan l( ) %
b

: {Z:Arg(z)=%}ﬁ{z:|z—ib\/§I=lz—bl} is {%+i 23} A
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d a+2x a+2x d
6 - =—I[1]=0 C
Q x{ ot (b\/;+1J cosec (b&%—lﬂ dx[]

Q7 FH i chimi—1, 2=(-1)z, 2= 2 B
z+i =1+
. Arg(z)=—%[ D

Q8 (sin X+ 1{tan X+ %) =0, tanx is undefined when

sinx=-1,.: sinx+1#0 and tanx+%:0, . x=tan1[—%]

Q9 Area=(2a)(2b)= 4ab

-,

V1 dy 1
10 y=tan'x—-=, =
QIO ¥ 4 dx 1+ 0
tan x — = d tan x— =
y=mx, m=—=—.Let—y=
X X dx X
1 tan'lx—z
_= 4 by CAS, x=0.066 A
1+x X
Qi1
Tl
“+ 2 1 “*
1 ]
cosf= : @=cos™ 1 or cos™ L C
\/_ V3 NE)

Q12 A possible vector on the plane defined by a and b is
given by p=mi+nb where m,ne R.
p:(m—\/an)7+(\/§m+2n)f+(—m+\/§n)l;
V2 1 1
Let m=—andn=—, p=—7j A
8 g’ P72/
Q13 1ABI=+/32, IAC =145, AB.AC = ABI AC | cos 6
4

cosf =———=0.0587, .: sin@=+1-cos’* 8 =0.9983
V324145
Shortest distance = v/145sin 8 =12.02 B
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0 a
Area of the required region A

pu i z & T &
=—><a—fxdy=a——jatanydy=a ——Itanxdx
4 0 4 0 4 0

4 2
QI5 V:jz{sml =z jdle.s by CAS
0 x~+1

Ql6 jf’(x)dx=jloge x*+1dx=f(2)- f(0)
2 0.7166=2-£(0), £(0)=1.3

-1

Q17 flx)=—.
! (x) v1-x*cos'x
f(lj_ -1 23

\/1—10051 l d
4 2

2

15 1=+/10
Q19 7=49( + (3 -21)F). 17 1= a0y1+ (V3 - 21f

[V I=4.9 is the minimum when (\/5 - 21)z =0.

Q20 The particle moves in a straight line under constant
acceleration.

s=l(u+v)t, t= 28 =—2(7'5) =
2 u+v 10—
velocity
10
3
0 2 ‘ time
-5

Total distance =shaded area = % (10x2+5x1)=12.5
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Q21 | F,;1sin50° =l F, | sin70°

Q22 F=0.5%x9.8=49

Section 2

2
Qla Solve x* +4y* =4 and 4(x—%] -8y’ =1

simultaneously.

2
4(x—%] —2(4—x2)=1, x=0or2,.:y=%lo0r0

The intersecting points are (0,—1), (0,1) and (2, 0)

y
N 01 y=fx); 7
L N ] Z
(15:0) N .y
4 3 - 1 1 4
N g -
S~ = L A
Z| (0,-1) =l N

1 3
In th h above, =—x—=|.
n the graph above, f(x) \/E(x 2j

Qlc By implicit differentiation, 8 x—i —16yﬂ=0
2 dx
Ldy _x—3
Tdx 2y
dy 3 . 3
At (0,—-1), — ==, .. thetangentis y=—x—1
©0.-1), 203 SIS Y=Y
dy 3 . 3
At (0,1), —=—-—, .. thetangentis y=——x+1
0.1, S=% s =Ty

Q1d The tangents cut the x -axis at x :%

Volume of the cone formed by the tangents = %”(lz)
2 2
The curve 4 )c—é -8y’ =1,.0y° =l )c—é -
2 2 2
4r | T
Volume of the solid=— — J.7z yidx=-—
9 3 36
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Q2a The volume is at its maximum when cos{h ——J .

2
Sz \/5 . \/5

2V =— when h———=1,1e. h=1+—
6 2 2

max

Q2b

A V(m3)

In the graph above, the left endpoint is (0, O), the point of

inflection is (% %] and the right endpoint is ( + £ 5?7[

dv

Q2c 50 litres=0.05 m’, d_ =0.05m’ per minute
1

2V =0.05, . %—cos{h—%} =0.05¢

. h:cos(s—”—Lj+£

6 20 2

Q2d Z—V =0.05m’ per minute is a constant rate
t

: time required to fill the tank = 5?7[ +0.05= % minutes

Qe V4V dh (oo av dn
dt dh dt dh dt
. dh _005 dv 1
: where — = ———
dr dV dh B 2
di [hj
2
When h:x/g, d—V:2, . ﬁ2%20.025 m per minute
dh dt 2
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Q3a x=10—100c:os;[—5t and y:160+150sinf—5t

it 10—xa sin 7t zt _ y—160
15 100 15 150

) (10—)(]2 +[y—160]2 iy (x=107  (y-160)° _

100 150 100 150
. 2r
Q3b Time to complete one round = —= 30 seconds
15
.~ dr. 1007 . mt~ 150w 7t ~
Q3¢ vV, =—f=——-—sin—1 +———cos—

dt 15 15 15 15

2 1007 . it 1507z it
V| =| ——sin +| ———cos
15 15 15 15

2
= M sin 2 7t +152cos2m
15 15 15
2
[ 1007 1 () 1 25 cos? 2L 100”1/1+125 cos? 2L
15 15 15 15

~1 . Tt
|vc| is maximum when cosg =1

V| =

.. the maximum speed is 10z m per s

Q3d i The distance to the spectator is closest when the
motorcyclist is at (10,10).

It occurs when 10—100005% ~10 and 160+ 150sin;z—51 -10.

. xt 37w . 45
.. It first occurs when — =—,1.e. t =—
15 2 2

4+

00.

0,10
\_.__)/ M
N

-100 0 (10,0) 100 200

Q3dii The closest distance = ,[10* + [430j :5—30 metres
- dr. 100m . &t~ 150 7t ~
Q3e vV, =—t=——-—sin—i +——cos—
dt 15 15 15 15
~ dv, 100>  mt~ 1507 . mt ~
a=—%=———cos—I ————sin— j
dt 15 15 15 15
2
-z 100C08—l+150$111—j =k(7 -7)
s 15 15
T 2
where k =—-| —
15
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xX—yi

x4 y?

=x+yi—

Q4a z—lzx—}-yi— -
b4 X+ yi

= x-——2 +y+—2 i
x2+y2 y x2+y2
1 1
- Re(z——)=x— 2x - and In{z——j=y+ Y >
b4 x“+y z X" +y

1 1
sox1- +y1- i=0
( x2+y2J y( x2+y2J

: —(l—xzisz(x—yi)=0

. 1 _ .
Since z——=>7#0=>7#0,ie. x—yi#0

[N}

Z
s 1= 21 - =0,1ie. x2+y2=1
X +y
o 1
Q4b ii z21m(z)—(z——j>0,
Z

>0

— x| 1— 1 +yl1- 1 1]
x2+y2 y x2+y2
1Y 1Y
2 2
x| 1= + 1- >0
( x2+y2j y( x2+y2J

2
\/(x2+y2{1— 5 ! Zj >0 which is true for x, ye R and
X +y

x*+y>#1 and x=y#0, .: the required region is the shaded
region not including the dotted circle and the origin.

A Im(z)

Re(z)

X y .
4c 2x—|| x+ +y— =0
e (x x2+y2j ' x2+y2le
1 1 1
x| 1— -y 1- i=0,|1- x—yi)=0
( x2+y2J y( x2+y2J ( x2+y2J( yi)

L xt+yi=1

Q4d An empty set
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Qde 2Re(z—1—i):(z—1—i)+;., the centre of
(Z—l—l)

x* +y? =1 is translated to (1,1), the Cartesian equation is

(x=1F +(y=1y =1.
Q5a

force of gravity g air resistance 0.01v°

Q5b ma=R, 1><diev2j =—(0.8+0.01?)

X

C1od?) ) dx 1 1
QSCI EX?— (98+001V ), d(vz)— 2X9.8+O.01v2
1 1
Z‘EJ md(vz), x==50log, (9.8 +0.01* )+ ¢

Let v=20 at x=0 when r=0.

. ¢=50log,(13.8), .. x=50log, __ 138
‘ ‘L9.8+0.01v?

Q5c ii Maximum height is reached when v=0,

x= SOloge(%j =17.11, .: max height =17.11m

Q5d i(l‘ﬂj =9.8-0.01v’
dx\2

X
o ode 1 1 1 1 )
Sei ==X Sx=—|———dlv
Q d(v’) 27 9.8-001? 2I9.8—0.01v2 v)
+ x=-50log,(9.8-0.01)+¢
Let v=0 at x=0 when t=0..: ¢=50log,9.8
. x=5010geL2, . eﬁ =L2
9.8—0.01v 9.8—0.01v
9.8(65% —1) )
Ve 2 =980(1—e‘%j
0.01e™®

Since downward motion is taken as positive, v = 980(1 — e_ﬁj

Q5e ii When x = 5010&[%) , v=16.85

Q5f v= 980(1 - eTJj 980(1 - eTJj

17.11 1
t= j ——  dx=~192 byCAS
0 980(1 - e’?%j
. dv 2
Alternatively, a = 7 =9.8-0.01v",
1
16.85 1

= [ — L d4y=192 byCAS
! 9.8-0.01° Y

Please inform mathline @itute.com re conceptual,

mathematical and/or typing errors
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