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National Junior College

2016 — 2017 H2 Further Mathematics

National Topic F7: Further Complex Numbers (Assignment 1 Solutions)

18: Solution Marking Scheme

1 B1: circle with centre at

} Im (1,0) and radius 2;
B1: perpendicular
bisector  that  passes
through the centre of
circle
B1: shading the correct
-1 region with the correct
boundaries
Locus of z
1

Consider'triangle ABC or ACD where AB and AD are tangents

to the circle.

Then AB=AD =3 and

AC = AB> + BC? =22 +3> =13

sin Z/ZBAC = [i] = /BAD =2sin" [ij

V13

J13

MI1: construct appropriate
right angled triangle
B1: correct length of AC

Al: Working to get angle
BAD
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18: Solution Marking Scheme
2((.2;) |z+w|= z+(i\5)z M : Use of |z,2,| = |z |z,
i
= (l +i\v3 ) z
Al: 24
=[1+i3]}2| =22
(ii) arg(z+w):arg((l+i\/§)z) M1 : Use of
argl\z,z, )=arg|z, )+ arg| z
:arg(l+ix/§)+arg(z) el 2) e 1) e 2)
=240 Al': §+ 0
2 (.b) ‘Z -1+ 1\/5‘ =3 s a circle with centre (1,\/5) and radius ‘
(@) B1: correct sketch of circle
\/5 units. (or the line segment must
) appear to be confined in the
arg(22+14\/§) =z circle)
3
= arg(2)+arg(z +i243) =2 BI: correct sketch of half line
3 (hollow circle is not required
= arg(z + 12\/5) = % at end point)
: T . . . . BI:
arg(z +12\/§) =3 is a half-line with starting point at Required locus is a diameter
T of the circle (must be clearly
(0, 243 ) that makes angle of gwith the positive real axis. | and correctly labeled)
Im /"
) /
II
!
I
I
|
\
\
\
A (0, —2\/§>
Note that
1. the half line passes through the centre of circle.
2. The real axis is a tangent to the circle.
2b
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Qn

Solution

Marking Scheme

(i)

No.

A (0, —2\/5)

B is the point that represents the complex number z = x +
iy that gives the greatest possible value of |arg(z)|.

From the diagram,

3

le—(\/g)cosgzl——,

B1: choose the correct point

MI1: use of trigonometry

2 Al:

y=—3-(3)sin T =32 .

B

g

:
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18: Solution Marking Scheme
3 (i)
>), B1: Circle centered at 4
(ii) with radius 5 (must pass
through origin)
B1: Correct shaded region
(ii)
B1: Circle centered at B
> with radius 5 (must pass
Re through origin)
B1: Correct shaded region
and relative position of 4
3 | A 90° anti-clockwise rotation about the origin Bl
(iii)
3 | Since |(a +1a) —a| = |(a +1a) —ia| =35, thus z=a+ia satisfies | Bl: Or any other
(iv) ) ) ) _ | appropriate explanations
the equations ‘z — a‘ =5 and ‘z — 1a’ =5. Thus C lies on the loci
of‘z—a‘ =5 and ‘z—ia’ =5.
3(v) | Since triangle OBC is an isosceles right angled triangle, M1
. 1 1
Required area =2 (Z r(5) - 5 (5)2]
25
5 (m-2)
3 | Let D represents ia — a on the Argand diagram. By circle M1: Identify point D
vi ) . correctl
V) properties, ZODC 2%. Since 1a—a =-7-1, thus Y
maxarg(z —ia+a)= 7 +tan™ [l]
8 4 7)
OR
Since DC is parallel to OA4,
max arg(z —ia +a) = arg(a) = tan™' (gj Al
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18: Solution Marking Scheme
4 (i)
Im(z) B1: correct sketch of
4 half-line.
B1: correct sketch of
circle with its interior
Locus of arg(z+3-3i) = —% shaded.
e -_,; _______ 3
; 3
; 3
3 5 TR
(z < :
Locus of M = |'4-'— El| 3 Ni
. o= =
NLLE
E
Locus of |z—3 +3i|£ B
4(ii) | Let d be the least possible value of |z + 5i.
Using AONE
.o d
sin—=—
4 5
_5 52 Bl
2 2
(i‘i‘i) 04=+3%+3% =18
(@) zng_ ‘/@_2) Bl
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(iii)
(b)

Method 1:

=£3—%)+[—3+%}i
= (3-2)+(-3+2)i

2 (\/ﬁ_z)z J18 =2

é‘

x:3—\/\%

z= 3—\/5)+(—3+\/5)i

Ml

Al

(iii)
(c)

The locus of |w| =|w—z|| is a perpendicular bisector of the line

segment joining the points O and C.
Since gradient of line segment OC'is -1,
Hence, gradient of perpendicular bisector = 1.
Let point M be the midpoint of OC.

(3 -2 ) (—3 +2 )

Hence, point M is , .
2 2

Equation of locus:

(—3+\/§) M

N ) xe
Y 2 2

y:x—3+\/§

Bl
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