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Instructions to students

All questions may be attempted.

All necessary working should be shown in every question.

Marks for each part in a question shown on the paper.

Full marks may not be awarded for careless or badly arranged work.

Board approved calculators and templates may be used.

The answers to the two questions in this paper are to be returned jn separate booklets clearly
marked QUESTION 1 and QUESTION 2 on the front cover of the booklet.

¢  Write your name on the front cover of each booklet.




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

(a) Evaluate:
0 [5-2i : 1
(ii) arg (-3+3i) 1
(b) Let z=2+i and w=1-}.

Find in the form x+iy,

(i) 3z+iw 1
Gi) 2
Gii) 5 2
zZ .
© @  Findan pairs of integers a and b such that (a+ib)2 =8+6i. 2
(i)  Hence solve: z”+2z(1+2f)—(11+24)=0. 3
- o
{(d) z 15 a complex number. Show that z+'—— isreal. 2
z

Question 1 continues on page 2
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x .7
If z=cos—~+lsm-§-,ﬁnd 2%,

List and also plot on an Argand diagram, all complex numbers that are the
solutions of z°=1. Answers can be left in modulus-argument form.

Express z,=—1+i and z, =1-+37 in modulus-argument form.

Find zz,.

Hence find the exact value of sin?—;r .




Question 2 (14 marks) Use a SEPARATE writing booklet Marks

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

@ |z/<3 and OSargzsg 2
(i1) 2|z[=z+§+4 3
(b) The locus of the complex numnber z is defined by the equation
arg(z+1)=—
g 4
(1)  Sketch the locus of z. 1
(1)  Find the least value of 2. _ 2

Question 2 continues on page 4
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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 + ) and (3 -+ 127) respectively.
Find the complex numbers represented by:

(i) the vector AB,

(i) the vertex D.

d
@ If w=—1—j_—z and |z]=1 where w and z are complex numbers, determine the
-z

locus of w.

End of Assessment task




Question 1.

&) §) |5-2i| = V5Raet
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PO a+ibV\® = 8 +60
) >oﬁ£e,o.bi.-bﬂ-=6+ei,

(o.exv—’be> + BobL = 8 + 61
Equaﬂhg real qqc:\ imqainor y Por+5 ,
| a®-b%2 =8 ... 0@
| Sab = 6 o @®) .
Solving @ and @) sinlu\‘\'arlcous\j .
_ ob = 3
a =3 _
b
:,e. - b® = 8
9-b% = b~
b¥ +8b® -9 =0
(B2 +)(b%-1) = 0
b= -9 or = =
no real 80\'!1 b=%|

when bel, a= 3
_Wheq b=-\, a=z—3
solution

15 a=3,b=l or a=-3,b=-1,"

W) 2= -e,(‘l-nai.\tf+(\+ai)‘?'++(n+&i)
~ 7 - / M /
| 2

= _a(\|+ e_i)t\/‘l-(\r‘l-i- 4) 4 44 + 8L
o

= - ef+2) £~ + bl + 44 + 8O
3
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> Let Z.‘Q-'\':'b

3.\—\:2’

Z a \ze. .
z} = a+ib ¥ = ZE—
. '-' . Q'+.‘b
- W

Q_-\--lb
)
-bY + o + BY

= W

Q_-\"\b-

2a( 0. + 1B
’_Q_/—")-’ olchu\d \‘LQ\JQ,

i

QO“ + 'tb>
= Coa uged \Z\a = 2% 7
which 8 T\ )
L1+ Z % real
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e,) L) Z = coslg_ + L sin

&6

cos (6xI- )+ L sin
co§ BTN + L sin &

+ Ot

Z, 6><1g.>

= |

= |

ar
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We know ot =z = cos—'%— + L 5N s
iS o Solu‘“orl to 2 %=1 (-from port l))
and z =-| are also solutions .
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z =\

The 6 solutions 40 z26=! are
evenly spoced around the unit crcle.
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Z. s cos B + L sin B “
5 S = 3 L&{
O
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Xy= cos W + Losin T
zg = cos(--'és'“'_)-l- Lsin (- 55-
cos(-‘%‘l + L sin(EI:Z,’L
cos(-l!g + L osin (-1

cos(%ﬁ + L sin (51!'5_ _
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| -\'—) ) z,==] +¢
\z.\:dc'&.
qrﬂ(z‘)= El.,r

2, = VE (cos 3L + isin ..S.g_)

‘Z,e_ls‘\}L{' | (+qn“|r=%:
= £ Z o lies in yt
qrﬂ (za> = —% qu_adrqr\t

Ze . 2 (cos(“%) +1sn (-Ig>> :

u,> .-z,,_ze_ = E,E (cos (%’%—)-&Lsim (%' '%))

= ST Lol 2T
x?.ﬁij (\cos S+ L sin 2T

u Z. 2, = -1+ ) 1= VS ¢
) ‘ e--= —§+\J_—L(+L+

QI— \)-1—&(:!"“-\-1)

. (11'5'—1)+L(¢"+\> = eVE (cos le. + tsin = )
E"lU°+‘”3 Imaginary parts |

2y sin 50T = V3 +|
= sim ST = V3 + |
1= eve
OR
= NG +{Z
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Question &

4
NP

W) 2lz|l= 2 +% +
let = = :'C+lj
2 JxBiyE = X+ iy + - i3+\+
QJTZ = 2o +4
\]x'a_‘_\,a = W+
| ac.’3+:l (:x:.+2,>
< +\/ R+ g+
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yo = H oc_-\-\)
locws 15 the Poroboq with vertex

_ (--l '0) and -fcu:us (0,0) .
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U.) € quation of locus of =
7 = XX+ I s x> -1

Least value of 2| 1o qiven by the
Pcrpcrldicu\or distance of the orign to

'H"L: \“-Le' 7!= o+, %“ll
C =
. o2, =0
d = ,\ \ y‘==0
‘e"f‘le" \Jce, \"\\ ’
= —_— oY A . é"\/
= Ay
= S\ F y- G-
= \E _ o
= T e

\e.cus‘\' value of IZ.,I IS Euqi‘i‘s‘
e

—_— —
) ) GK + AB = 0B
84+1L + AB = 3+12.
— . .
AR = B3+ 1Rv— 8 —L

= =541




u.) AD is re.prcscn"fcd b:i (—-5 + | L)I

= —|l -5
— — |
OB = OA + AD
—
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50 D 1) r¢Pr¢5cn+e,d by (—-3 N > . | \/
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let z .= >+ | g{ dez..
) flfp\\)
w= |+ x4+ i:; _ . 7
| — (x. +id .
= l+ac,\+l\[ X(\-ac.\-l*'l\_{

(\-ac)-lj \(h—ocs-l-'l\j

= ( l+:r;)(l-' ::c:\ + (\-!-ac\t\[ +(l“ac3|~{ --1
(1)« "

| - x® -l-i\[-!-:y(-tw-— .L-sf.‘z'
l—‘rZac.+ac‘_e+ N

| = (=% 4+ y2) ¥ 2y

I = Boc + ‘ocB4 4%

a'wcr\ +|‘Lo+_. [2| =1, +hem <+ de’ = |
So w= =] + 2y
- 2 + |
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