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e Attempt Questions 1-5
e Allow about 8 minutes for this section
Section Il - 33 marks (pages 4-6)
e Attempt Questions 6—-8
e Allow about 52 minutes for this section
Examiner:
JC

NOT TO BE REMOVED FROM EXAMINATION ROOM



Section I

5 marks
Attempt Questions 1-5
Allow about 8 minutes for this section.

Use the multiple-choice answer sheet for Questions 1-5.

1 What is the value of i*"' +i*"*', where ne Z?
A. —2i B. 2i C. 1 D. 0
2 Given that (x+ z'y)14 =a+ib, where x,y,a,beR.
Which of the following is equal to (y— ix)14 ?
A. —a—ib B. b—ia
C. —b+ia D. —a+ib
3 Given the complex number z=a+bi, where a,beR,a#0.
Which of the following expression is equivalent to 4 5?7
z+z
I 2
A. 4(Rez><Imz) B. 1+(EJ
Rez
C. af(Rez) +(mz) | D, 4f1+(Rez+Im) |
_2mi
4 On the Argand diagram below, which point represents the complex number 4e * ?
Im(z)
A
4 A. 0
Oe
3 B. R
2 c. S
1
D. T
> Re(2)
“4 3 2 -1 0 1 2 3 4
-1
Re
)
-3
Se
) —4
T




5 The position of the complex number z is shown on the Argand diagram below.

Which of the following diagrams best represents the position of the complex number l ?
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Section 11

33 marks
Attempt Questions 6—8
Allow about 52 minutes for this section

In Questions 68 your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (11 marks) Start a NEW Answer Booklet
2-3i
a Let z= .
@) 1+i

: 1 5
(1) Show that z =——+—i.
2 2

(i)  Find the exact value of ‘ z | .

(b)  Letz, w, and u be complex numbers where w= (1 +1i )E , argw= % ,

zZ
2-2i°

and u =

Express u in modulus-argument form, in exact form.

(c) Consider the complex numbers 6 = 2[cos% + isin%J and @ = 8(005% —isin %Tﬂ) ,
where ke Z".

(1) Find the minimum value of & for 8¢ to be an integer.

(ii))  Write down the value of 8¢ for the value of k& found in part (i).



Question 7 (11 marks) Start a NEW Answer Booklet

(a)

(b)

(©)

(@)

(i)

Let (a+ib)2 =-5+12i,where a,beR.

Write down the square roots of —5+12 in the form a +ib.

Hence solve 2z° —(6+ i)z+5 =0 forz.

Express your answer in the form a +ib.

The diagram below shows the regular hexagon ABCDEF drawn on an Argand diagram
with vertex B at the point (0, 2).
O is the centre of the hexagon.

(@)

(i)

y
B
c 4
} X
) 0 2
D F
A

Find the complex numbers represented by the points 4 and D.
Leave in the form x+iy .

The hexagon is rotated anticlockwise about the origin through an angle of %

Express in modulus-argument form the complex number represented by the new
position of F.

Consider the complex numbers z=1+2; and w=2+ai, where a e R.
Find a when

(@)

(i)

[ wl=2]z].

Re(zw) =2 Im(zw) .

Turn Over for Question 8

_5_



Question 8 (11 marks) Start a NEW Answer Booklet

(a) Let z, :(l—i)m and z, :(1+i\/§)n , where m,neZ".

Find the smallest positive integers m and n such that z =z, .

(b) Let u and v be non-zero complex numbers.

If uv +uv =0, what is the relationship between argu and argv ? Justify.

(©) ()  Provethat (1+itang)” +(1-itan8) " =2sec’ §cos2nb, neZ.

V2+1

T
(i)  Show that cos’ == :
8 22

8
(i)  Using parts (i) and (ii), show that Re[l + itan%) - 64(126 - 17) .

End of paper
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What is the value of "' +i*"*', where ne Z?

A 2 B. 2 c. 1 0

4 —1 .
=1L =—i

14

Given that (x+iy) =a+ib, where x,y,a,beR.

Which of the following is equal to ( y- ix)14 ?

—-a—ib B. b—ia

C. —-b+ia D. —a+ib

(y - ix)14 = [—i(x+ iy)]14 =7 (a + ib) = —(a + ib)

Given the complex number z=a+bi, where a,beR,a#0.

Which of the following expression is equivalent to 4z 5 ?
z+z
2
Imz

A. 4(Rez><lmz) 1+(Ej
C. af(Rez) +(mz) | D, 4ft+(Rez+Im) |

4zz _ 4(x2+y2) _ 1_I_y_2
(z+z)  (2x) x?

2mi

On the Argand diagram below, which point represents the complex number 4e 3 2

Im(z)

A
4 A. 0
Qe
3 B.
2 © s
1
D. T
> Re(2)
4 3 2 10 1 2 3 4
1
Re -z
) e * isin3%quadie. R,S,or T
( 27:] 1
-3 cos| —— |=——
Se 3 2
® -4
T



5 The position of the complex number z is shown on the Argand diagram below.

Which of the following diagrams best represents the position of the complex number l ?
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As|z|=1then.i:

|74

—iXz i.e. aclockwise rotation of 90° from the conjugate of z
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Vi) &= Z/w.s’gi"‘smlf.)
Oy < S =7

o= g/wsz“:r - e ZRT
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commenNT:
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,(a)(n) (a+ Lb) = -5+ o

realt a —br=-5 (1)

~ also aHblzl% (€3 R

v, 20t-3
o= 4
a :tl

(3.) -U) wieg
- b*=19
. The Square roots are 2430 and ~1-3L

[- nd (1+5Lﬂ __
1



b+L\ Al-te+]* -4 ><’Lx5
o 2 x1
BEN AR '\'llt- | -uQ
= 6Lt -840
= %44t Or B -0

140 or \‘ T [’L]

e

1

Comments:
This question was well done.
A few students made small numerical incorrect calculations.




A

f\ \ETL and D A {_7_]

B = ncosfpyrisin(Ty)

= -0

lhfemor ome‘\es I hexagon ‘1
3

S A=%cas® 0 D=72cs&

A= B xCis '(_—%\ o D=EBxdsy __3Tg )

- s (1-1) e (3+ l})
3
= s (1)  =1.dis ('%)



'“?2(%51{%L\“:52tm'(L‘)‘
:I€+L:z(aﬁ_~¢t).

(i) By symmetry F= -0 o
(J J ] =7 -1 (=26W9)
When F IS rotated anhclockwise bgl.
L‘.

b

F'=2(cos %)fism(%’\\ 017

Comments:

This question was generally well done.

From part (i) some students made small errors in calculations.

In part (1) and (i1), if students had their answer in the incorrect form, they did

not receive full marks.




(C\ B, -_—-_“\“A-'}’)_'L | w.—:.”’)_—t_aj

NOBIEIE
B I LN 1 .

T '.-."4('11‘4113' S
b+ 0*=1720
=G
=3 4

(i) Qe(%w) 2 Im(zw)
zw:'(\ﬂfzt)(z.—rai,)

=7tat+ %L -12a
:2—2a+L(m+'H

L2]

Comments:

This question was generally well done.
Some students made small errors in calculations




Question 8
(> z,= (-0

[F{ws o %&ss4~? \1‘“

T Tmr )
2% (05 T +isia E ) by De Morvse's Theorem

tf

13

(Qevz)”
11 Qaq}% +istn 5 ﬁjn

. AT s
" (cos - yisin B >

i
[i]

tf

ti

Since 2,22, |z ==l

Stace 2 = Z, %r@w‘(a\ = ke ﬁ(%z)

-mTv ay
L = 2 ¥ el pMoe beZ

,Egﬁeﬁ ?—%;\T%ZU(E_W
—¢n = Hnrbie , stace M= A

—10n = IT‘H&
ne="%k

Staze n and b are bolla integers Y must be 4 mulkigle of §
Wen Ww=-5, n=l7  and wm=2.



¢ Poor\%wd_q_gg by many studeats . ) -
Most coreg_g;\'\%wmaver’rgj oae_ pr botlh 0f Q_"O oad (_1 2 Yo ?c\dw
ﬁorm. ] )

Some studeads did not Q_L@ﬂ&/\ﬁdﬁ e V7 and 2L wrecty.
Dot Stulzabr wad 4}&5&\}3 com/erH/% (ﬁi“ aad 2" ko e same Vo,

Most  sfudeats a,%euwhj b showw Tat -—wmT all  aot rﬁ_(,géatsi‘%“
o T 7
9
“that tee acauments May di ffer— bg a wmulhple pf 21
| 0 g
(10) Let g:r,ef s vEr,e
"= f‘,il V= r%'e"'g

Noe fat  acq(N=6 and arg(N=9.

UV + v =0 ,
10 -ig -6 17 _
re .e " tee e =0

£obs (_e,.‘@"?j3 h‘e"_;ca—@ss = O
26, . Re (@) =0
cos (6-6) =O

e

- = (2u+). 3, where ke
O =g+ (2N
-
ar%.(ii\ = &ra(\;) +(2k1) 2

Kt Mefleod - UV + AV =0
UV +(u7) =0
2 Re(uv) = O
- UV Ts purely [Maginps
e arg(uv) = (.ZMSE 3 "y
arg(u) +arg (V) = (2Uet)).
arg () —arg(v) = (Zk+1) 3

arg(ﬁa) % arg(y) t (2k+ f)%.
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¥ Psam done Lau Mgy studeats .

@/Mcs* iﬁfah aempled + Use Caclertan form ¢ u*f’xﬂ}f ete but
v’z@r qgggz wade méémrté{u/ p(‘ﬁfpfg}j wifle iy wettod .

% ’5{;1&5,1% who Aid not dem’lﬂ 2Xpress all possivle values dig not recelve.
Fall wiacks.

¥ Studeats who accived ot e conclusion ﬂaz«% the veefors “repreyenting u and v
wolre. aefp@ﬁﬁfcwiér but who did not explain fle relptioas hip betoeen at’g{l{,‘)
and afjﬁv‘) WAid not receive FA_ wacks.
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2sec’ "9’ 0sIné = RHY

(l

i

i
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@y let z= /H%&w%

Z= ["L‘f'aeﬁ

,(”i%a“"%ws?f' (/"i’f'dﬁ%)g - Z§+ -—ég

= g 4»1”%:"5
= QRe (2%)
Zﬁel(iﬂ‘r&m T ) )
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