Question 1 (24 marks) Use a SEPARATE writing booklet Marks

(@ Evauate:
(i) [5-2i 1
(i) arg (-3+3i) 1
(b) Let z=2+i and w=1-i.

Find intheform Xx+iy,

(i) 3z+iw 1
(i) zw 2
(i) 5 2
z
(© ()  Findall pairsof integers a and b such that (a+ib)2=8+6i : 2
(i)  Hencesolve: z*+2z(1+2i)—(11+2i)=0. 3
4
(d) zisacomplex number. Show that z+'—— isredl. 2
z

Question 1 continues on page 2



€ ()

If z:cos£+isin£,find 2.
3 3

(i) Listand also plot on an Argand diagram, al complex numbers that are the
solutionsof z°=1. Answers can be left in modulus-argument form.

() () Express z=-1+i and z,=1-+/3i in modulus-argument form.
(i) Find zz,.

(iii)

Hence find the exact value of sini—;[ .



Question 2 (14 marks) Use a SEPARATE writing bookl et Marks

@ On separate Argand diagrams, sketch the locus of  z described by each of the
following conditions:

1) |7<3 and OSarng% 2
(i) 2|4=z+z+4 3
(b) The locus of the complex number z is defined by the equation
arg(z+1)=£.
4
(i)  Sketchthelocusof z 1
(i) Findtheleast value of |7]. 2

Question 2 continues on page 4
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A8 +1i) e
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The diagram above shows a square ABCD in the complex plane. The vertices
A and B represent the complex numbers (8 +1i) and (3 + 12i) respectively.
Find the complex numbers represented by:

(i) thevector AB, 1
(i) thevertex D. 2
(d) 1+z

If W=1— and |z|:1 where w and z are complex numbers, determine the 3
-z

locus of w.

End of Assessment task
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Question 1.

a) t 5=2, =\/Sg+e§,
(2) 9 19-2i[ - V5ere

Let & be the
> arqument of =3+ 30 |
o Is an ob—h)ﬁe. OhSlQ,

'l'Qr'Le- = —|
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B)  z=2+i, w=l-{ ,
) Bz w = 3(€+L)+L_(|5—L>
= 6+5L+L+l
—l-\-Ll,L
&) =W - (en)(\a—‘q
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<) v (atib = =8 +6l
a® + R2ablt’=b® = & + 6L
(a®#b%) + BabL = 8 + 61
Equa‘hna req\ and i tmaaunor:‘ Por'l‘s,

-b® =28 ....Q®
E,‘ob- 6 ..... ®
So\viha @ Qr‘Lc\ @ s'lrrlul‘\'or\cous\J s -
ab = 3
a =S

9
e b =8

1-b't = 8b*
b +8b%® -9 =0

(b2 +(b5-1) = O

\32="" or be =
no real 60\'1 o = X |
W\'\Ql’\ bel, a= 3
when b==~l, a=-3
solution i a=3,b=l or a=-3,b=-l.

W) =z -e,(1+ai,\iJ+(l+e,L)'*°'+4-(u+ai)
~ / - / N /

2
= -E’.(H e_i):':\/4-(\+‘l-i- ‘ﬂ+ 44 + 8L
2

]

- ef+2i) TV-12 + 6L+ 44 + 8L
2
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§cx+ '\bf’-\— cvf"-\—‘x:a

o + b

)
—bT + o —\-be'

o + o
a0 * 1=
LCL +1b o2 codd hove

E,a, \J3¢cx \Z\ =

which 1% reo\
z % Ho B

Z
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We know that =z =

cos I + \ s I
3 3

=  cOS éx%’->+ L sinf
= cog BTN + L sing
+ Ot

T |

= |

is o solution to z°
ond z =-1| are olso SO‘U"‘lOﬁs

z =\

The

&6 solutions to z

c,os

6 x%.)

L i
+5n5

l. ( from port 1))

=l are

evenly spoced around the unit arcle.
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Z3 zE
Zw % .hf\’c
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\)c)e'f
Oﬁ X Q ,(«\'
25 2 AT o D e
.o A X
Z, 2cos O+ LsinO 7. A .
! \ {5 \f,,\// 237
_ I— . . l— {-}\ i "4/
= cos 8 + L sim B + o
5
Zx‘,f- cos W + L sin 1T
Zg = cos( ‘3“'>+ L SiMy ("g—-— or
cog(-‘h—- + L sm(H-_-
2, = cos(-lg. + U sin (—-ID'_ or

oS (53— + U ogin (5?




- T z,=~| +¢
)>\z\=\r6—
arg (1) = 3

e Ve (cos 30 4+ { sin 3
T st o

za‘ ""'\r:’)-gl,
,Z,e_l =\J'+ (‘l’qn,-"l_=%:

= E. Z't?. “E-") |r1 L‘."h
ar z t?..) = — 1T quodl’ ant
3 ( T

L= & (cos ('%‘) + L sin ("%)) |
u) zZ,2, = 2N (cos (%“%—)?usim (%-%))
= 20Z (cos ST + i sin %‘_>

2,2, = -1 = V3
Lu'> | e---: —g-l-}%)LQ-J—L-I-

QT— \)-I'LQI_—_*-])

- (\\['5-—!)+‘L(J_+l> = E\IE(co3 = + Usin Té")
Equo'hncl Imagmnor y Pcr'l’s ,

2V2 sin S = V3 +|
e sim 5T = V5 +|
1= eV
OR
= b +VZ
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Question 2

a.> L)

AN

4
NS

'"'> 2 || =z-}'i + W

let = = =+
2 2 J

2 VoS4 = ac_+'\j+ac_—ij+l+
e VxZry2 =

2 xx + W
V‘nce+~/e‘= o+ 2

::c.'a-a-je' = (=+2\%
362-1—79— = (xe’-ﬁL‘,x.‘_L\v
7'3-- K oc_+\)

locws is the porabola with vertex
(= ,0) and focus (0,0).
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'u'.) &quo'l'.iom 0{' locws O'f z .
7 = x4+ | , < > -\

lLeast value of ]zl \S aiven b:( the
Pcrpc:qc\ku\ar distonce of the oriafh 1o

the line = xc+). a-=|
he e v 3=l
C=
d = H\\ | J=0
12418 ce Y
. ot fﬂ)"\;;’ ) 93\/
= Sl
= (8-
z "o~
leagt volue of \z,| s Y&  omits
e
— —_ 4
C) L) oA + AB = OB
i — .
+L + B = J+I2\
——r

AB = J3+12L-8-L
= =54 N0




u.) AD s repre.scn+¢d b:i (—-5+l|l.>

= =l =5
— — |
5_15 = OA + AD
——-

op = (38+ + (-1l =5
=, (—-SL)L\'L( | L>
1% represemted b:[ (—- 3- K L>_ .
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d..) we 1tz and |zl =
-z

f-.

let z = x + id Og)

| - N o\"
W= |+ x +1y
l—(ac.—l»ijj
= (l+:x;\+|\[ x (\—-x.\-l»'l\(
(\—oc)—-tj \(\--ucs-i-'l\i
(H-:x;)(l- ac.\ + (\+:>c\|\i +(l ac:m\( —-1
(V=)=

| = 5® +|~1+;/(+s\( l—_\,e-
\—Eac,—l-:r_ +:( -
L= (=% 4 4?) + 2y
'~ Boc + /cBey %

1

]

awc,r\ -H"p'\' [Z.l =1, them_ <+ de’ = |
So W = l—'\ + L’.\]L
l— 22 + |
= E:{J{,
E,(l-:r.)
= i which s Purc\:l ll"‘nC\airIG
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