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QUESTION 1 (25 Marks)

®

(b)

©

If @=3—-4i and z=-1+3i, express the following in the form a+ib where a and b

are real numbers,
@ w+2z 2
G) z-z 5
Gy 2
z 2
. 2.
@iv) Im[a) + zz] 3
) Find +/6i —8 and express each answer in the form x+iy. ) 4
(i)  Hence solve the equation 2z° —(3+i)z+2=0, expressing z 2
in the form x+iy.
If » is a complex cube root of unity (i.e. aroot of 2> =1):
6] Prove that »? is also a complex cube root of unity. . 2
()  Provethat [+o+a”=0. 2
(i) Evaluate (30 +30") . 2

Find all the complex numbers z=a+ib, where a and b are real, such 4

that |2 +52z+10i=0.

- End of Question 1 -
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QUESTION 2 (continued)

@ @ Express z=1+i in modulus/argument form.

(i)  Hence show that z° =16z.

Hence express (1+i)’ +(1~7) in the form a+ib

where a and b arereal.

- End of Question 2 -
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QUESTION 3 (continned)

(d) OA4BC isasquare. A4 represents the complex number z. B represents
the complex number 4+ 6i.

B (4 + 6i)

A(z)

6] Write down the complex number represented by C interms of z.
Hence, or otherwise, find z in the form of x+iy.

-
Find the maximum value for |z| where z satisfies the condition

3
z—
z

=5

- End of paper -
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Question 1. Ext 2 Task 2. 2011

a. w=3-4 z=—1+3i
i w+2z =3-4i+2(-1+3i)
=3-4i-2+6i

=142i

i g-z= 2ixIm(z)
=2ix3

= X
~1+3i -1-3i

_—3-9i+4i+127
192
—15-5i
10

il w_ 3-4i —1-3
z

Vo Tm(w? +iz) = Im{(3 - 4i)’ +i(~1+31)}
=Im(9 ~ 241 +16i* —i + 3i%)
=Tm(9-25~19)
=Im(~10-25i)
=25

i J6i-8=a+ib
6i—8=a’ +2abi-b*
Equating real and imaginary parts:

a—b'=-8—()
2ab=6
3
b==>2)
a
Sub (2) into (1):
2
az_[é) =-8
a
a'+8a"-9=0

(a2 +9)(a2—1)=0
aisreal .. a=+l1
Sub a==1into (2):
b=413

- A61—8 =(1+3)

22> —(B3+D)z+2=0

S B+t +i) —4x2x2
4

_(3+i)ir\/9+6i+i2—16

B 4

_ B+i)tl6i-8

=

_(3+i)E(1+3)

=

A4 2-2i

or z=
4 4

=1+i :——li
2

2 =1

z:cis(z—];;z) k=0,1,2

L 2r | 4m
=1, cis—, cis—
3 3

let w= cis~2-3£

(5]
w =] cis—
3

, 4n C .
= cst which is also a root.

1w -1 N
w1 (w 1)
_1d-n

T w1

=0

l+w+w’ =

GW +3w')Y =[3w L+ w?) |

= [3w2 (—w):’3

]zl2 +5z+10i =0
a’ +b*+5a—5bi+10i =0
@ +b* +5a+i(-5b+10)=0
Equating real and imaginary parts:
-5b+10=0
b=2
@t +b*+5a=0
a*+4+5a=0
(a+4)(a+1)=0
a=—-4,-1
sz=-1420, 4420
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QUESTION 3:
a) )

(i)

(iif)
b) 1)

1 -
z't—=z"+2z7"

z
=(cos@ +isin@)" +(cosO +isind)”
=c0snd +isinng +cos(~n@)+isin(-nd)
=cosné +isinnd +cosnd —isinng
=2cosnf

(z+l)4 =z*+47° -l_+ 62 -iz+4z~~1;+i4

z z z zZ z

(Zcose)4 =(z‘* +%)+4{zZ +lz)+6
z z
16cos* @ =2c0s40 +8cos26 +6

cos*d= —1—cos 40 +lc0529 +E
8 2 8

=%(cos 46 +4cos20 +3)

cos* =é—(cos 46 +4cos20+3)

8cos* @ =cos46 + 4cos26 +3
8cos*G—-3=cos46 +4cos20
[(Bos*0-3)d0 = [(cos46 +4cos26)d0

=%sin40+23in2«9+(]

lz-1-i|<V2
|z—{1+i}|£x/§

Circle centre (1,1) and radius v/2 units

(i) Required area = Area of semi-circle +Area of triangle

Area =—;~x7rx(«/§)z +%x2x2

= (n +2)u?
o () (cos@+isin¢9)4 =t:os‘H+4-cos’6’(1’sin€)+6coszc9(isin€)Z +4rc050(isim9)3 +(1’sin9)4
0548 +isin40 = cos* @ +i4cos’ @sin@ — 6cos® @sin® 6 —i4cosfsin® G +sin' 0
cos48 =cos* 6 —-6c0s* @sin® 4 +sin* 6
sin46 = 4cos® fsin@—4cosfsin’ &
i sin4é
(i) tan4é =
cos46

_ 4cos*sind—4cosfsin® 9
cos*# —6cos?@sin®* G +sin’ @
4cos’Osind  4cosfsin®d

- cos's cos* @
cos*@® 6cos’@sin®@  sin*éo
cos*6  cos'@ cos* @

_ 4tand-—4tan’f

" 1-6tan’@+tan*6
4t~ 4¢3

=m (using t =tan9)

(iii) tan4@=1
7 57 97 13~ 177 21x 25x 297

16'16°16" 16 ' 16 ' 16 ' 16 ' 16
Xt rax* —6x"—4x+1=0
Letx =tané
tan*@+4tan’6—6tan*d—4tand +1=0
Lett=tan®
et 4% —62 -4t 4+1=0
£ —6t% +1 =4t —4t°

-4t

£t —6t2+1

tan46 =1
g2 57 o 13

16'16°16" 16

V1 5 9 13n»
X =tan-—,tan—,tan-—
16 16 16 16




d

(iv)

®

(i)

) 5 9 13
tanlx tan2ox tan —x tan =1 (product ofroots)
16 16 16 16

/3 57 77r) 37 n Y3 Ir 3
tan—x tan—x tan| # ——— {x tan| # —— | = tan— x tan—x —tan —x —tan—
16 16 16 16 16 16
3

V3 Sx T
=tan—xtan—xtan—xtan—
6 16

V4 37 S V23
So tan——xtan—xtan—xtan—=1
16 16 16 6

C=-iz

0A+0C =0B
Z—iz=4+6i
z(i—i)=4+6i
Z=4+6ixﬁ
1-1 1+i
_4+10i-6
T2
_—2+10i
T2
=—1+5f

(iif)

3
P
z

=5

Using the triangular inequah’ty!z1 —zz| 2 |Z1| +|zz|

-3 22| - 3
z Z
52|z]~gl

z

Izl—— 3 <5
z
3

7|~ —<5

l| "

|z|2 —3S5|z|

|z|2—5|z[33

Completing the square:

lzl2—5|z|+(—EJz s3+(_5
2 2

Maximum value of |z|=

- §

-3
2 2

2

\/ﬁ+5
2

IZ|<\/§7+5

)z

ince modulus >0




