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Time Allowed: 60 minutes (plus 5 min. reading time)

» Write using black or blue pen.
» Board-approved calculators may be used.

» Section III should be started on a new page and Section IV should be started on a new page.

» All necessary working should be shown in Section I, III and IV,

SECTION | QUESTION TYPE MAR_KS RESULT
I | MULTIPLE CHOICE 4
- I EXTENDED RESPONSE 18
II1 EXTENDED RESPONSE 18
TOTAL 40




SECTION L. (4 marks) Answer on the multiple choice answer sheet.

1. If w=—1—+/3i whatis the value of arg(w) ?

A.g B. — c. & D. &

2. On an Argand diagram, the points A and B represent the complex numbers 3 +2i and 2 — i
respectively. The point P is such that OAPB is a parallelogram. What complex number does P
represent?

A 5+ B. 5—1i C.-1-3i D.1+3i

3. The points P and Q in the complex plane correspond to the complex numbers z and w respectively.
The triangle OPQ is isosceles with OP = 0Q and £P0OQ is right angle.

Q

Which of these statements is correct?

A Z2+w?r=1, B.z? —w? =1, C.w?2—2z%=1. D.z2+w?=0.

4. The cartesian equation of the locus specified by [z|*> =z + 7 is
A (x—12+y2=1. B.(x+ 12 +y?=1

C. x2+(y-12=1 D.x2+ (y+1)*=1



SECTION II. (18 marks)

1. If z=2+iand w = 1 — 2i. Find in the form x + iy, where x and y are real,

(i)
(i)
(iii)

(ii)
(iii)

2z + iw

ZwW

Express 1 — /31 in modulus-argument form.
Express (1 — v3i)® in modulus-argument form.

Hence, express (1 —+/3i)° in the form x + iy, where x and y are real.

3. On separate Argand diagrams sketch each of the following regions.

(1)
(i)

(iii)

Re(z) =2 ~1 and 1<Im(z) <2.

|z +2i] < 2.
yia
zZ+Z>6, |z—1]|<4 and |argz| < P

4. Given z =71 (cosf + isinf ), where z # 0 :

(1)
(ii)
(iii)

(iv)

Show that zZ isreal.

Use De Moivre’s Theorem to show that z" + 7™ is real for all integers n > 1.

z zZ
Showthat — + — isreal.
Z z

Ny I N
+
NN
IA
[y

Hence, show that —2 <

(1
(1

2)

)
(1)
@

(1)
(D

M
(1)

(2

(D



SECTION I1I. (18 marks) Start a new page.
1. (i) Find all pairs of integers x and y such that (x +iy)? = —3 — 4. (2)

(ii) Hence, solve z? — 3z + (3 + i) = 0, expressing the roots in the form

a + ib, where a and b are real. (2)

2. (i) Solve the equation z3 — 1 = 0 expressing your answers in modulus-argument form. (1)
(ii) Let w be the root of z3 —1 =0 with the smallest positive argument.

Simplify (1 + w?)*. 2)
3. Find the three cube roots of 2 — 2i. 4

4. Sketch the locus of z and find the cartesian equation of the locus if:

|z—-3—2il= |]z—5+ 3il. 3

5. If z=cos8 + isinf and using the expansion of (z — % )*, show that

1 B
sin*0 = s (cos 48 — 4 cos 26 + 3). (4)



Sorun o

Sgenon |,

e
I/ /2 —
Al; gu-q[b\)\ - -'?;ll
R { u\ 7 2
- F.J’/ ? fe /b>
4 \ —
/L -3
v : :
2/ 5 o = oA . B
| gﬁ ’ > 2EL Q-
o J et | 2 2 g_l»‘L’
= ) “ e .
% " P . Sye
| | A
N
2 W - Lz
LJQ— - LLZL
R 6\
S 200 = —
r/_ r,—-'—-] = zl-:n\-‘{l
= =
Z-ii ::Abtg.t;.f X oy
\J.
Z = ’21
"m 2] = Z2+Z
)CL-LWL = 2 =
It ——%x *JL:U /14 \ |
Nou 0 R L —
d .
HCED M
-




SECTWQ.U‘

l/(i) Az 1w ;2 2“) s L2
' ' H+1u+o‘—Q§L
put (9 + 3L : @
.l/l.l)' = .i /Q-h,\ )#21,)
' R 2+L‘L YU o lu ~
I < O+Se . )
ﬁtf} Z - (?*LJ x (HQV}
' L (- fzt,) (uzc)
= O*’Sv |
/fch/_ .
- O "“SL _ _ '
= O —\_-'i_, . @
2_:// (i) e _ ' - —_
ya .\ N ) f——f(; = /12 +J3:, \
D —
‘—B---— N | OJ\Q (l Jé \ :]§
. I*EL .z 2 cis (\*%\ @ _
. ‘ -, ( | X = ,‘
O (B BTN G N
| | ~ <D Cas I’__ - -
=

iy . (A" = 32 (el 4o B) /o




%/ h) Ik 62@(:}_\.>~\‘ ~ 2|

I fe, Tm(z)< 2 | <q <2
— P
02727
= PRl S 3—,1
S p— >V f)
V¥
Hoe
() [z +2] «2
= - (020 =« 2. 7
T
e 5 > (\L)
7N
=)
- L
A
e
2% > (L 12 - \:rog,\\l <\
r>3 ‘

,Tm‘/“'_ N

rl""? : /Q)




} 2 - (‘(;(,c?&@'-sl,em@} -
= = r( RO —Lsn®)
.
ZD."; (‘_(c,.a;'@qi,g.m@\;,, f'“’(t_as@—wl,g,tm..@)
- 7] e Sl -
- rl-?cb_sz.@ 4 Sb\l@\ AR

,,,_!L«oL e Pep») .

W 2" " a0 1 L o 48D

I“ - . : .
" Z oz (&N - sk ad)

(\___,-(‘\,
< 5 Z

- 60(7-0:% a%) | O)

s 200 coes NAD

{,JL\LVL— s reel .

C]f!) _2:-— - ;
| > Z
= zé—+_iz' o fm
2 220 tne(@ |
- 2 oS 2D '
Ul""d\ IS -"Q.@J—-f
L) SMC&* =l & ey 2o = (: - (fQ
—2 = Qo 26 = | |




Secnoy 1l

/ Q) |
Il—- ey e = —2 ki
J
2
. X -\:\j’ = -3
=y l?bﬁ—— S
'S -
W — ‘-_E_:;\l - —-=
-11 u—k\;\.{)c’ :"3
0
: :[L" 4 37&—-LL —O
()cp—'—lv-h) (‘(}-—Q :‘O,'

l_.___\

- ')é ‘ - ~
X =t /2
v o= 2. —
| d
(]/\ \D ZL -__3) .)_((;,}\.,) =
i =
e = . =2 / O_'\'_"_'L{'(_.g"ff\
- Bt /5l
'2_—-——‘ ~
- 3t {(1=20) )
2 =+
2/ 2, M |
/ r \\ \z - IC 2> | _
T ‘)dz 2 -l e < =20 N
/ I SO S A
2, ‘ I




W Lk A oresk fo 0 o>

2 roods = -b
. C—
St LJ&(A)L:‘O_
lrw™ ==

S e o /5

Qé‘-' U;- e CD)

2-% =. 2:[:2 R 2@

“lﬁ——{ con 3D A L gv~3®\ 2__,2\,

lfo.w\-af el -e&" \m_a\r\or«ql 6:0.-4&

:)j_?,— 'C.o) g(B '2.,

20> s~2d = -2
(‘@\ 2@0\ - A . QV\BCD = "'f\-,;-:
: V2 ' Vvl
e I AT ST 3D e
‘ Lt L L‘f | T ¢
G - 27 sI Tl L
i £ v

S




Ao D cabpe copts o \L,C /

22‘——5 Csy 7ﬂ /5' TS —ATN ﬁ'Qﬁ)' - ZJ

. ' -7 N
e = ,:5, co M Dew -31 {2y T
— — (L | = /’2__ |
L{./.l | Alm IC |2 - 3—31‘-[) = [} S 43¢
T c | == l{%-riu )1 ‘ f Z Lb’%t“

/\

| .4&/.100(&3 s e porp. D (Seetac
| \)‘P AN LG '
\ ) = (S *‘5) o daa

C,Qr\»p‘ay O\Qr\ﬁ,

&*’Cﬁﬁf%»—?—a - e —$3d]

o ;—u — - ./_D\]\\.A

e )%'/(:.\Le-;al/ *_J;],[};—Lsg_j {’L{ - )QL-LOT_.ng 4_/,1/2/ +Q\7.4%

S (ool \H D Sh 3 4 6.2 L bz [
7 k z) | \ 2 | 23 77 Z—L,{
:/;th*rif'\ —yfpm )\ + b
Cthe. . 2 4+ ) m Dt A D




o 22—\ - 20 < nO
) Zﬂ S~ Ry
2_\..__]_2’ L\:(Qv %V\@>‘ //// /
o / = 1L o QO\L(@ /
= o <N

[L,> cwq® - 2@3[*9 *g‘@" Lo '\ S

| 'Qv\w@ ': “r"[S/‘C;:D\L('@ _,__L_‘c,stQ-kS'
= 1 \CQ\-, [—EQ - Ucwsr&@ 4 %7
1 — —_




	2015 task 1 ext2
	2015 Task 1solns

