COMPLEX NUMBERS - CHAPTER REVIEW
1 Ifz=1+2iand w=-3 — 44, find the following in x + iy form:

(@ 3z+w (b) Z° (c) ww (d) % (e) the square roots of w.

) 3y poy = B (1420) +(B-4) 3= i~ ki =2
b) z2- (1+21)" - |+ 4i-8 = -3+ 4
C) WW = (-—5~Lﬁ)("3+4;>:—q + |6 = iy

) z o 1420 _ (r2i)(2e)
W (- -4i) (-5 1) (3 +h)

_y b6 —8 _ -l -Z1

== >s 25
W 2.8
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COMPLEX NUMBERS - CHAPTER REVIEW

6 (a) - Evaluate the following, giving answers in both mod-arg form and x + iy form.

0 (F-? @ A=V
a+i’

(b) Use your answer to part (a)(ii) to show that cos ig V2- : ‘[—
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B (1G] _ 1-2Bi-3 _ -2{Bi-) --2-2s
(142 (140 (1-112) 20 (1+1) —2+2i |
& (1-B) _ 24231 _ 1+ (B 1)) |-
e 2-2i =i I 2
s (1-3) - [l—@J +i[lf;§}
(H—'l)3> Z
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COMPLEX NUMBERS - CHAPTER REVIEW

7 Ifz=cos2Z +isin2Z and w = cos(~§-’£) + isin(- —'Z'E), find %~ in mod-arg form.
5 5 10 10 -
&= 5 & /50 z? =

s . b— 3
ADS -(3!1/'0) B -'3%_

WG s /;:r) £i m(:é‘rj
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Ly’
wi- L = &
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COMPLEX NUMBERS - CHAPTER REVIEW

8 Describe each of the following regions of the Argand diagram algebraically.

(@ km (b) . Im © .
\QM
2.2 '
R 0 \\Rz

)3<J ——-3+3 o r:f&’-+5z 1832

lz +3 -3ilg 3('"
L) lz—(—Z-FZ()\ = IZ_ & } (Z QC‘MMMJ o@ f,m_l; (~242) and

|z +2 - -2 = |z —&il “)
) 2glzl¢3 wh ogz€| 5.%]

(csr I @9& < _WBL)

(
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COMPLEX NUMBERS - CHAPTER REVIEW
10 Find dhepeoductotthetivestirroatant (1 + VZi)"

e < ) el

2
(3 3
No exacl Valban . z )
(14G:)° = 12+ 2x\=x i+ 2| x (B + ()

[wz{r\ Bisomial Qx|w\um‘m>
j“()a/mQ; rmwa/m |
( /H\@)S: | + 320 +3X (-2) + 24z ()
—_— B 45+1(5JZ—~2\E)
el BB - -FJ_?: \
(
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COMPLEX NUMBERS - CHAPTER REVIEW

11 Ifz=cosO@+isin6:

(a) Show that arg(z2 +2z)=360. (b) Show that z*+z'=2cos 9(cos39+ isin30).

(c) Find the value(s) of 6 for which z* + z* is purely imaginary, — = < 6< 7

128 4 6349

‘96 148 lae \¢e>
2y zt- e+ € = €+€ o s
g3

2

- = E x 2 wb pol =

¢
- 2ZnmT + T
2 2.
n=O 9:: -tTr/Z
= _Zr + T b=T
n=| 9‘3‘ 2 6
V\-‘:_'J- 9:“_:[
b
mw -z
b
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COMPLEX NUMBERS - CHAPTER REVIEW

13 (a) If w is a root of z'* = i, show that —w is also a root.
(b) Letz, and z, be two distinct roots of z'* = i. Show that 'zl - zzl <2.

9 wh = (—w)ll-_- [‘ |)ll><\}\)‘z: w'z
So Nn: (—\M) :i lLe. (—W)\A 0\"0"0"% Zz_-:

l)) U/Ma W‘j@' ‘(mcvwvo»lf )

lz+zo I Lzl + 22 ]
Wl ook Z%_{ o FMFM& on B il cifad o O

( agmw <l e lzl=lz] =1
lz 422 L+ e |z tz €2
Bt 'I?QJ Al dftwds Acdbs 20 imgacf [z, +2.] <2

15 On an Argand diagram, point Z is shown to represent the complex number z. Which diagram below shows the
vector that represents (1 — i)z?

A ,& B - 'y I D Im
z z 2
() Re o] Re 0 s of " 2
C
(1-1) :JZ[Q —_(2_1] - [z (")
e z,‘
(T,
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COMPLEX NUMBERS - CHAPTER REVIEW

16 On an Argand diagram, the points A, B, C and D represent the complex numbers o, 8, yand 6 respectively.

I,
l&r

(@) Describe the point that represents %(a +7).
(b) If a+ y= B+ & deduce that ABCD is a parallelogram.

Section 11 - Page & of |4



COMPLEX NUMBERS - CHAPTER REVIEW

18 On an Argand diagram, the points A and C represent the complex numbers 3i and 4 — 5i respectively. ABCD is
a rhombus.

(@) Find the Cartesian equation of the diagonal BD.
(b) Show that the diagonal BD is also represented by the equation (1+ 2i)z +(1-2i)z —8=0.
4T

o wdgeak § AC s (1) ?"if\
Woﬁmaﬂ ~_4&=—2 "Kz
So quaint o £0 1o (1) " \C

¢ 4-H=30

¥ —~l-l &) ,:_LZ_—‘Z
jrpeoin B

crz.g—&l +4=0

L) | z= xR
B(H—Zk) 9+( 2[)&«8 (HZ){)UH) /—Z(J/X_J)

_9<_+4+}/9L—Zj+9¢/§ ;/’C ZJ’S

- 2% — 4
C - Z(

gmw Wfo

e Cine. 9{,-—29—-4:0
E%MMJ@%M Wim

(142)z +(1-20Z -9 =
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COMPLEX NUMBERS - CHAPTER REVIEW

19 If wis a non-real root of the equation z° = 1, show that:
(@ 1+w+w' +w+w'=0 b) (1-w)(1-w)(1-w)1-w")=5
() z,=w+w'andz,=w’+w’ are the roots of the quadratic equation 2’ + z— 1 =0.
- .
) 7 =i =B &= [;-l)[z"+zz’ +zt+z+1)=0

¢o | Z in & mew el roob Taa 4y z3+z¢+2+l =0
) (1-w)i-w)(1-w)(1=w¥) < (1=w)1=w*) () (1-w?)
— [l W —w? +w5][| —w’—;w3+wsj
bol w= | 0
[l w - w [1-wiew +]

12w - w2 - wrow?]

—_—
Lf—Zwl,ZW3~2w+W5+w‘1aZw4‘
= i g +\JU-+ el
%)l wé_—_wsstw M w:}:w . -
b4 w® +w*
R e
2 _ ?>___wa " 5
- L
=
4\2
c) 724+ z -1 = [W+W)+(\U+Wl’)-l
2 e 2wS +wE Fw fwt B Wi
_ =W —=wi wl=w?
_ ow o+ Wrrw3awd + 2 -
| 4+ w +wr +w? +w? = 0

o |~ (w*+w?)
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COMPLEX NUMBERS - CHAPTER REVIEW

20 (a) Find the cube roots of =8 in mod-arg form.
(b) If w and w, are the non-real roots of —8, show that w "+ w =2%"! for all integers n.

8) 2>_ -8 _ 0P ) [)=2xe o _ZQ'W)
—L + i2am
b ZR2LEF 5 )
20 Z.=-2_€/nr/3 z_—_—_Ze_‘w = 6 ?
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COMPLEX NUMBERS - CHAPTER REVIEW

21 On an Argand diagram, A represents the complex number z = cos 8 + i sin 6. B represents wz, where
W= 2(

cos%— +isin %—) M is the midpoint of OB.
(@) Show that m:%wz—z. (b) Showthat%wz—z|=\/ wal2.

(c) Show that arg(%wz - z) = ST” +6.
x (& +T, )

0}) WZ = Zem/"’x @ie =L E

1/e+%)
To nidpoarfl f OB i R " e
A_'—[:{ — 7-4——5 ‘{"_D—(:T = -—-6\5:‘"6—?1 = - e + e

o 6 L,
Ml = —7z +lwz = € [—H‘Qq
W<

(g / :Z
— = E

=&

N —

\|
3
e
|
i
+
N
i)
NS
|
|
f\
[\)
5

; Yz
| i
C/ SO lwz - 6(6 /4——0 ol }—ZLUJZ—Z — Z—\JZ
2
‘ h «© ‘
( % er (—'wz—w):ij 67@‘%—1)):4?6 +@g/@‘% 1>
- - 2%t
e L7
= 0+ (e SO =
' N
B\J’ wn B diogran.  ABouwn OXY i an hosalon [ oy .
W«JQD,M Zjﬂva;o h T ! 1 1 o)
/30 'ZO('IL.I:TF (g\w.\% %3 WIZA.\.OU‘OA?QGA eﬁg\fw“?j@ COT{')
i 5
T ok - T =T
/)oo(——%{‘z :_Péjj A© arg/ {)_%r+4 3;
oo [Lwz w)=9+_£ﬂ;
{2 5

Section 11 - Pagel]of |4



COMPLEX NUMBERS - CHAPTER REVIEW

3tanO—tan’ 0
1-3tan’@

(b) Show that tanlgr—— tanZT” + tan%[ =3.3.

24 (a) Given that tan36 = (see Example 17, page 16), solve X =33 -3x+3=0.

0) x3- 3> x* -3 +{3 =0
po [ _ 33 b - 3 @ +3 =0 wll x= fanb

=0 bal® — 2 ton & = 3(> faa® B -3

2t — twlb= 3 2% o= (3] ~34ou28 |
=0

a=> 5\"&»»9 _ tan>0 _ B’
( | — w6

Gh o 26=T +nT
_ (="~
=5 fan 36 \(— - %
b= T+ 2 for n=0 6=T4
9

for n=| @=%+173):_4;_TF

WW %o = ton
Ed\ e 9:%—'% :d—ZGI—I lz:+w/gr)6l)6r 13:—+M_
T s b
o(+/&+X=’"-—~b— —[‘5(3;) - 232
a |
5 m(%r),m/zg)Jr fun (i) = 3(2
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COMPLEX NUMBERS - CHAPTER REVIEW

30 The polynomial P(x) = ax’ + bx + ¢ has a multiple zero at x = 2 and has a remainder of 20 when divided by
x+2.Finda,band c.

Pm ‘—‘“(7}“2)2 (1“27) = &{%1~ ZHLH){ Aﬁ)
) < ol - - b + bl + - 4@]

o) = ax ~ax(k+é) Hhax (k41 — 4ak.
& h+4=0 __4
) = ax®-0 +har [3) + 6o

( M- ax® —I[lax L6 o

—

So 6o =cC wmd  —12a =b
ﬁk@ P(—'Z) = CL "'Z)S"Z'b +C = Z.O
8 —_Bo =25 T& =~ 20

Section 11 - Page |4of |4



