SADLER UNIT 3 MATHEMATICS
METHODS

WORKED SOLUTIONS

Chapter 2: Complex numbers, a reminder.

Exercise 2A

Question 1

a 7=y +(3)=V1619=y25=5
b |g=+12°+5" =144+25=169 =13
¢ |f=VE+22=o+4=413

d  |g=\F (2 =Pra=413

e |f=Vr+5=11+25=126

f |7=V0*+52=\25=5

Question 2
a z2=2+2i
tanezgzl
2
0="
4 o | | =Re
a ] 1
ar Z_E -1
8475
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]

d z=-2-2i by
tanez_—zzl

3n . S

Y IBPZe

ar Z_—3—Tc
8 4

e 7=-2+23i

tan6=¥=—\/§ \ .

_2n

3

0

ar 2—2—7-E
s 3
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Question 3

Z, has an angle of 13?nwhich is 12775 +% =2n +%, this is equivalent to g

To. . T
Z, =3£cosg+lsmgj

Z, has an angle of 3mw which is 2r+ m, this is equivalent to ©

Z, =3(cosm+isinm)
Z, has an angle of %Twhich isequivalent to —%

=2t 2]

z, has an angle of —mwhich is not in the domain but is equivalent to m, which is in the domain.

z, =2[cos () +isin(m)]

z, = 6(cosl+isinl)

Z, has a length of 5 units and angle 180°—45°=135° (%nin radians)
[ 3n . . 31':]
Z, =5| cos—+1sin—
4 4

z, has a length of 8 units and angle of —150°( _om in radians)
6

Z, = 6(cos2+isin2)

Z,, =4(cosm+isinm)

Z,, 1s 5 units in length and —7c+§:ﬂ
( 311] - [ 375)
Z,, =5|cos| —— |+Isin| ——
4 4
Z,, is 7 units in length and L.
2 3 6
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Question 4

7, has r =+/5% +5% =/50 = 5/2, tane=§=1 $0 9=%
2, = Sﬁ(cosﬂ+ [ sinﬁj
4 4

2, has r =+/3° +4% =/9+16 =25 =5, tan0 :% 50 0=m—0.9273 =2.2143
7, =5[cos(2.2143) +isin(2.2143)]
2, has 1 = \[(—4)> +(=5)* =16 +25 = /41, tan® :‘-i 50 0=(—7+0.8961) = —2.2455

2,5 =/41[cos (- 2.2455) +isin (-2.2455)]

z, has r =+/5°+5> =50 =52, tan9=_?5=—1 S0 92—2

Forz,,, r =+/5> +12> =/25+144 = /169 =13

andtan@z% so 0=1.1760

z,, =13[cos (1.1760) +isin (1.1760)]
Forz,, r =v1> +7* =/1+49 =/50 =52

and tan 0 :% so 0 =1.4289

2,5 = 592 [cos (1.4289) +isin (1.4289)]
Forz,,, r =12 +(=7)* =/1+49 =/50 =52

and tan 0 :_T7 so 0=-1.4289

2y = 592 [cos (~1.4289) +isin (~1.4289)]
For z,,, F =(<7)’ +12 =/49+1=+/50 =512

and tan 0 =i s0 0=-0.1419+n=2.999
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2, = 5v/2[08(2.9997) +isin (2.9997)]

Forz,,, r =(5v3)* +5> =475+25 =100 =10

1 eoT

NG
Z,, =10[cos( ]+isin[%ﬂ

For z,, no calculation required as line would be straight up at an angle of g with a length of 4.

andtan0 =

o la

To.. T
Z,, =4| cos—+Isin—
3t
For z,, no calculation required as line is at angle of 0 radians with a length of 4.
Z,, =4(cos0+isin0)

For z,, no calculation required as line is at angle of « radians with a length of 4.

z,, =4(cos+isinm)

For z,, no calculation required as line is at angle of —g radians with a length of 3.

e

For z,, no calculation required as line is at angle of 0 radians with a length of 3.

Z,, =3(cos0+isin0)
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Question 5

T
Forz,,, a=2cos(zj=\/§
b= 2sin(§j =2
Q7:J§+Jﬁ

5w
Forz,,, a=4cos (?j =23

b:4sin£5—nj:2
6

7,, =23 +2i

For z,,, a=4cos(_?nJ=2

b= 4sin(%nj =23

Z,, =223

Forz,,, a=6cos (%) =-3
. [ 2=

b= 6sm(Tj =33

z,, = —3-33i

For z,, the angle is 2n
a=35, b=0 (no calculation required)
Z,, =5+0i

. In D : T
For z,, the angle is — which is equivalent to ——

a=0, b=-1 (no calculation required)
z,,=0—1i
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Exercise 2B

Question 1

For z,, r =3and 0 = 60°, which is equivalent to T radians.

. T
Z,=3cis—
3

Forz,, r =5and 6 =120°, which is equivalent to % radians.
Z, =5cis 2n
3
For z,, r =4and 0 =-150°, which is equivalent to —% radians.

Z, = 4cis(—5§j

Forz,, r =5and 0 =-90°, which is equivalent to —g radians.

Z, = 5“{‘%)

For z,, r =4 and 0 = 0°, which is equivalent to 0 radians.
Z, =4cis(0)

For z,, r =5and 0 = 90°, which is equivalent tog radians.

Z, =5cis (gj

Forz,, r =5and 0 =135°, which is equivalent to%T7T radians.

Z,=5cis (%j

For z,, r =3and 0 =-135°, which is equivalent to —%E radians.
z, =3cis (—3—nj
4
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Question 2

2 cos£+isin£ = ZCisl
10 10 10

Question 3

7 (0055—7t +i sins—nj = 7ciss—7E
8 8 8

Question 4

9(cos30°+isin30°) = 9cis% (as 30° is equivalent to % in radians)

Question 5

330° is not in the domain but is equivalent to —30° or % and in the domain.

3(cos330°+isin330°) =3 cis(—%j

Question 6

%t is not in the domain but is equivalent to —g in the domain.
5| cos 3n +isin 3n = 5cis| -~
2 2 2

Question 7

8% is not in the domain but is equivalent ‘[023—7T in the domain.
4(cosg—n+ i sins—nj = 4cisz—TE
3 3 3
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Question 8

—S?R is not in the domain but is equivalent tog in the domain.
2| cos o +1isin o = 2cis| =
3 3 3

Question 9

—37 is not in the domain but is equivalent to 7 in the domain.

2 [cos (=3m)+isin (—37t)] = 2cis(m)

Question 10

TeisZ =7 cosE+isin = :7(O+i):7i
2 2 2

Question 11

5cis(—£j:5 cos( nj+lsm( j =5(0-1)=-5
2 2 2

Question 12

cist=cosm+isint=—1+0i=-1

Question 13

3cis2m=3(cos2n+isin2n) =3+0i =3

Question 14

10c1sz—10(cosz+lsm4j—10 £+10 £|—5\/§+5\/7|
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Question 15

4cisz?n= 4(cos%+ i sinz?nj = —2+2\/§i

Question 16
4cis(—ﬁj =4 cos[—z—nj+ i sin(—ﬁj =2 —2\/§i
3 3 3
Question 17
12cis[——j = 12[ 05[—4—;)+ i sin[——nﬂ = —6+6\/§i
Question 18
r=4J(=7)" +24> =\49+576 =~/625 =25
tan 0 = —g
7
0=m—-1.2870

7+ 24i = 25cis (1 —1.2870) = 25 cis (1.8546)

Question 19
r=4(=5) +12> =25+144 = /169 =13
tan 0 = —E
5
0=n—-1.1760

~5+12i =13cis (1.9656)

Question 20
r=vi2+22 =\1+4 =45
tan6=%
1
0=1.1071

14 2i =+/5cis(1.1071)
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Question 21

g="
2
5i=5 cis(zj
2
Question 22
a w g AIm
f,.i
l” - Re

b Z=rcis(—a), W=r,cis(—P)
Question 23

The conjugate of 2c¢is30° is 2c¢is(—30°).

Question 24

The conjugate of 7¢is120° is 7 cis(—120°).

Question 25

4¢is390° =4 cis 30°

The conjugate of 4cis30° is 4cis(-30°).

11
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Question 26
10cis(—200°)=10cis160°

The conjugate of 10cis160° is 10cis(—160°).

Question 27

The conjugate of 2cisg is 2cis(—gj.

Question 28

The conjugate of 5 cis(—%j is Scis (%‘j .

Question 29

The conjugate of 5c¢is0.5 is Scis(—0.5).

Question 30

50is7—7E = SCis[—Ej
2 2

The conjugate of 5cis[—§] is Scis (g] .
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Exercise 2C

Question 1

ZW = (2 +3i)(5—2i) = 10— 4i +15i — 6i°
=10+11i—6(=1)=16+11i

Question 2

ZW = (3+2i)(=1+2i) = -3+ 6i —2i +4i°
=-3+4i+4(-1)=-7+4i

Question 3

Z =3c¢is60°, w=5cis20°
Zw =3 x5¢is (60°+20°) =15cis 80°

Question 4

z=3cis120°, w=3cis150°
ZwW =3x3cis(120°+150°) =9cis 270° =9cis(—90°)

Question 5

Z=3cis30° w=3cis(—80°)
zZw =3 x3¢is(30°—80°) =9cis (—50°)

Question 6
z =5cis£, w=2cis
3 4

IW=5x2cis r,z =10cis7—n
3 4 12

© Cengage Learning Australia Pty Ltd 2019

13



Question 7

Z=dcis™, we2cis =~

4 4
IW=4x2cis £—3l =8cis _r
4 4 2

Question 8

Z =2(cos50° +isin50°), w = cos 60° +isin 60°
Zw =2(cos110°+isin110°)

Question 9

Z=2(cos170°+isin170°), w=3(cos150°+isin150°)
ZW = 6(c0s320°+isin320°) =6 [cos (—40°)+isin (—40°)]

Question 10

7=6-3i, w=3-4i

2 _6-3i_6-3i 3+4i_18+24i-0i-12i"
W 3-4i 3-4i 3+4i 9+12i-12i-16i"
304150 6+3i
===

=1.2+0.6i

Question 11

2=-6+3i, w=-3+4i

2 -6+3i _—6+3i -3-4i 18+24i-0i-12i
W -3+4i -3+4i -3-4i 9+12i—12i—16i°
304151 6+3i

25

=1.2+0.6i

Question 12

z 8cis60°

—_—=— =4¢is(60°—40°) = 4cis 20°
w  2cis40°
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Question 13

2208120 5 (- 300)
w  cis150°

Question 14

z_ 3cis(~150°)

: =cis(—150°-80°) = cis (—230°) = cis130°
w 3cis80°

Question 15
. 3n
Z 2c1s? . (3n 2n . T
—= 2n:c1s ?—? :clsg
2cis —
5
Question 16
7 4cis—

Question 17

et

Question 18

2 _2(cos30 +!s?n50 ) _ 0.4(cos0+isin0)
W 5(cos50°+1isin50°)
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Question 19

Z = cis30°, Zw = 2cis 70°
W = 2cis (70° —30°) = 2 cis 40°

Question 20

Z =cis30°, zw=3cis130°
w=3c¢is(130°—-30°) =3c¢is100°

Question 21

Z =cis30°, zw = 2cis (—60°)
w = 2cis(—60°—-30°) =2cis (—90°)

Question 22

Z=cis110°, zw=2cis(-130°)
w=2cis(—130°-110°) =2cis(-240°) = 2¢is (120°)

Question 23

Z=cis110°, zw = cis(-90°)
W = cis (—90°-110°) = cis (—200°) = cis 160°

Question 24

Z=cis110°, zw=2cis(-30°)
W = 2cis (—30°—110°)= 2cis (—140°)

Question 25

7= 2cis 150°, £ = 2¢is (30°)
W

w = cis (150°-30°) = cis (120°)
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Question 26

7= 2¢is150°, £ = cis (70°)
W

w=2cis(150°—-70°) = 2cis(80°)

Question 27

7= 2¢is150°, = = cis(~110°)
w

w=2cis (150°+110°) = 2 cis (260°) = 2 cis (—100°)

Question 28
Z=6c¢1s40°, w=2cis30°
a 2z =12cis40°

b 3w=6cis30°

c zw=12cis 70°

d wz =12c¢is 70°

e iz =1(6¢is40°) = 6¢is (40°+90°) = 6 ¢is130°
f iw=1i(2cis30°)=2cis(30°+90°) = 2cis120°
W 2cis30° 1 .
—= =—ci1s(-10°
9 Z 6¢1s40° 3 ( )

h 1.1 cis (—40°)
zZ 6
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Question 29

Z =8cisﬁ, W=4cis3—7T
3 4

a W =32cis 2—TE+3—7T =32cis 17_75 =32cis _7_75
3 4 12 12
b wz =32cis 3—n+2—7t =32cis ”—n =32cis _7_71
4 3 12 12
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Exercise 2D

Question 1

D

Question 2

A

Question 3

E

Question 4

H

Question 5

K

Question 6

L

Question 7

M

Question 8

P
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Question 9

Im

PSS VNV VN G SO S T (N W . Y
7-6-5-4-3-2-3L | 2 3 4367

Question 10

Im

- ]

— 13

PSS VNV VN G S G S S (O . S
7-6-5-4-3-2-L | 2 3 4567

A
\

y=—4

Question 11

7 =6 =5 -4 =3 -2
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Question 12

Im

74
6+
5.
4+
1
i ¥ 4 - Re
7 -6 | 6 7
y=—/3%, x>0
Question 13
Im
4 = Re
7 -6
M|
¢
174
X+y=6
Question 14
Im
74
= Re

21
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Question 15

Im

X +(y—-4)" <9

Question 16

Im

(x—2)*+(y-3)* =16

Question 17

Im

74
6
84
4
34
24

(x=2)*+(y+3)’ =16

22
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Question 18

Im

74
4 A
54
4
34
24
1+
W S - - Re
76 43-2-1 1 23 6.7
194
L3
44
-5
-6
L2 v

Question 19

- Re
M|
4=
Tl
3y=Xx+8
Question 20
Im
4
5.
4
1
»Re

3y=x-9

23
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Question 21

“ Re
6 7
9< X’ +y* <25
Question 22
Im
7+
|
|
M
3-!
216
1 n
I —— B — Re
-—?--6—5—4~3-:’.-J| 1. 23 45 67
|
1)
-5
is
..7.;
1
—X<y<3% x>0
NE)
Question 23
Im
o4
5 V
I |
e | | [ [ |
i
o SRR TR 123456‘." w
/-
y -
54
¥

y2>2x+1
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Question 24

D e e S e B e e e M| —t—i—= Re
7-6-54-3-2-1j1 1 2 567

]
2ot \\.‘
4 N
X+y<2
Question 25
Im
Y
\)T:
- Re
165430, | 234567
G
a The minimum possible value of Im(z) is 1.
b The maximum possible value of [Re(z)| is 5.

c The minimum possible value of |z| is v3*+3% -2 = 3J2-2.

d The maximum possible value of |z| is v3*+3% +2 = 3J2+2.

e The maximum possible value of |Z] is 3J2+2.

25
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Question 26

Im Im

O

C

5 e /_‘
5]

TR SV

S §

N e 542l 1234467 s hshal 234867 0 T
C
_f 4 _f 4
_(?‘ . _(?‘ . O cf:':: units {—‘E
a The minimum possible value of Im(z) is 1.
b The maximum possible value of Re(z) is 6.
c The maximum possible value of |z| is V4> +3% +2=7.
d The minimum possible value of |z| is V4% +3* -2=3.
e The minimum possible value of arg(z) is found by looking at the tangents to the circle.
tan0 = 3
4
0 ~0.6435
tano = L
V21
a=04115
arg(z) = 0.6435-0.4115~ 0.23 radians
f The maximum possible value of arg (z) is found by looking at the tangent to the circle.

arg(z)=0+a~0.6435+0.4115~1.06 radians

26
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Question 27

Given |2—(2+30)| =2z - (5-3i)

Thusif z=x+yi  |[X+Yi—(2+30)|=2|x+yi—(5-3i)|
(X=2)" +(y=3) =2*[(x=5)" +(y+3)’ ]

X —4xX+4+ Y —6y+9=2"[ X' ~10X+25+Yy’ +6y+9 |
X —4X+4+ Y —6y+9=4x> —40x+100+4y> +24y +36

0=3x>-36X+3y”+30y+123
0=x>—12x+Yy>+10y+41

(X=6)"=36+(y+5)"—25+41=0
(X—6)*+(y+5)*=20

The set of points form a circle with centre (6, —5) and radius V20 =245 units.

Question 28

Given |2-(10+5i)| = 3|z - (2-3i)|

Thus if z =X+ i |+ yi—(10+50)| =3|x+ yi — (2 -3i)|
(X=10)* +(y—5)° =3*[ (x=2)" +(y +3)’ |

X —20X+100+y” —10y +25=3"| X’ —4x+4+Yy* +6y+9 |
x> =20X+100+y* =10y +25=9x> =36X+36+9y* + 54y + 81
0=8%x"-16X+8y> +64y—8

0=x>-2x+y*+8y—-1

0=(x=1)2=1+(y+4) —16-1

18=(x—=1)" +(y+4)’

The set of points form a circle with centre (1, —4) and radius V18 =3+/2 units..

27
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Exercise 2E

Question 1

2 =1

Z =1 is one solution

6 3
Solutions are:

Z=1lcis 0 (i.e.z=1), Z:1cis§, z:lcisz
. . s . 27
Z=Icism, Z:1c1s(——j, Z=ms(——j
3 3

Question 2

=1
Z =1 is one solution
Another solution every 360° +8 = 45°

Solutions are:

z=1cis0°  z=1cis45°, Z=1c¢is90°,

Zz=1cis135°

Z=1cis180° z=1cis(-135°), z=1cis(-90°), z=1cis(-45°)

Question 3

2’ =1

Z =1 is one solution

Another solution every 2n+7 = 2n
Solutions are:
z=1cisO0, Z=1cis27n, Z=10is4—n,

. 61
z=1lcis—
7

. ( 2nj . ( 4nj . ( 6nj
z=lcis| —— |, z=lcis|—|, z=lcis| —
7 7 7

© Cengage Learning Australia Pty Ltd 2019

28



Question 4
(V3+ i)6 — 64

Placing V3 +i onan Argand diagram and dividing the complex
plane into six equal size regions allows the six roots to be
determined.

Z, = 20is£, Z,= 2CiS£, Z, = 2cis 2L
2 6
. Sn . T . T
Z,=2cis| —— |, Z,=2cis|——|, Z,=2cis|——
6 2 6
Question 5
(1-i) =4 +4i

Placing 1—i on an Argand diagram and dividing the complex
plane into five equal size regions allows the six roots to be
determined.

r=v1>+1> =2
tan9=—l
1
0 =-45°
Z, = x/Ecis(—45°), Z,= V2 cis27°, Z, = V2 cis99°
z, =2cis171°, Zs = 2cis(~117°)

Question 6
(2+3i)' =-119-120i
r=(=119)° +(~120)* =169

Placing 2+ 3i on an Argand diagram and dividing the complex
plane into four equal size regions allows the six roots to be
determined.

r=+2>+32 =413

tanezi
2

0=56.3°

z,=2+3i, z,=-3+2i, z,=-2-3i, z,=3-2i

© Cengage Learning Australia Pty Ltd 2019
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Question 7

a Q2+ =Q2+)(2+1) c h

=442i+2i+i°

—4+4i-1

=3+4i

_; - Re

b Q+i) =[2+D)T d

=(3+4i)’

=9+12i+12i +16i° 7= —2—j

= —7+24i S 1-2i
Question 8
360°+5="72°
k =27 cis(5%20)°=32c¢is100°
Z, =2cis20°

z, =2cis (20°+72°) = 2¢is 92°

7, = 2cis (92°+72°) = 2 cis 164°

7, =2cis (164°+72°) = 2 ¢is 236° = 2.cis (20° — 2x 72°) = 2 cis ( —124°)
z, = 2cis (20°—72°) = 2cis (- 52°)

Question 9

© Cengage Learning Australia Pty Ltd 2019
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Exercise 2F

Question 1

(cosO+isin0)" =cosnO+isinnd
Whenn=-1

LHS = (cos0+isin0)™"'

3 1 _ 1 ><(cosG—isinO)
(cosO+isinB) (cosO+isinB) (cosO—isinb)
cosO—isin 0 cosO—isin6

cos’0—isinBcosO+isinOcosO—i*sin’O  cos’ O+sin’ O
=cosO—isin0

= cos(—0) +isin (—0) [ascos (—0) = cos O and sin (—0) = —sin 0]
=RHS
Question 2
T .. T
Z=cos—+isin—

7t = (cos% +isin %j = cosé%n+ i sin‘%c (by de Moivre's Theorem)

2r .. 2®;
=cos?+|sm—

Question 3
7= 2cisE
6

5 5w 5w

7’=2 cis? = 320is? (by de Moivre's Theorem)

© Cengage Learning Australia Pty Ltd 2019
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Question 4

n .. T
Z=3| cos—+Isin—
( 3 3j

5 5
7’ = {3((005% +isin gﬂ =3 (cosg +isin gj (by de Moivre's Theorem)

=243 cos5—n+isin5—7T =243| cos _r +isin _r
3 3 3 3

Question 5

c0s 20 +isin 20 = (cos 8 +isin 0)* (by de Moivre's Theorem)
=(cosO+isin0)(cos O +isinH)
=cos’ O +isinBcosB+isinOcosO+i*sin’ O

=cos’ 0—sin’ 0+ 2isinOcos O
Real parts are equal socos 20 = cos’ 0 —sin” 0

Imaginary parts are equal so sin 20 = 2sin 6 cos9

Question 6

c0s30+isin30 = (cos0+isin0)’ (by de Moivre's Theorem)
=i’sin’ 0+ 3i*sin’ Ocos O+ 3isin Ocos’ O+ cos’ O
= —isin’ 0 —3sin’ O cos O+ 3isinOcos’ O+ cos’ O

= —3sin’OcosO+cos’ O—isin’® O+ 3isinOcos’ O

Real parts are equal so cos 30 = —3sin’> O cos 0 +cos’ 0
= cose(—3 sin® 0 —3cos’ 0+ 4cos’ 6)
= cos@(—3+4cos2 6)
=4cos’0—3cos0

Imaginary parts are equal so sin30 =3sin0cos’ 0 —sin’ 0

Question 7
c0s850+isin50 = (cos O +isin0)’ (by de Moivre's Theorem)
=i’sin’ 0+ 5i*sin* O cos 0 +10i’ sin’ O cos” O +10i* sin® Ocos’ O+ SisinOcos’ O+ cos’ O

=isin’ 0+ 5sin* O cos0—10isin’ Ocos” 0 —10sin’ Ocos’ O+ Sisin Ocos* 0+ cos’ O
Real parts are equal so cos 50 = 5sin* 0cos©—10sin’ Ocos’® 0+ cos’ 0
Imaginary parts are equal so sin 50 =sin’ 0—10sin’ Ocos’ 0+ 5sinOcos* 0

32
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Question 8

Change 1+1 to polar form
r=vi’+1>=2
tan6 =1

0="

4
1+i=\/§cis§

6
E\Eciszj =8cis6—7T =80is3—n= 8cis _r
4 4 2 2

Question 9

Change P+ito polar form

r:\/ﬁ2+12 =10

tan0=

&l -

0=

oA

\/§ +i= 2cisE
6
T : 51
(2cis—J =32cis—
6 6

Question 10

Change —3+3+/3 i to polar form

r=+(=3+(3v3)* =36 =6

tan0= —ﬁ
3
0=—1
3

—3+3\/§i = 6cis(—§j = 6cis£23nj

4
(6cisﬁj = 64cisg—TE = 64cisz
3 3 3
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Question 11
4-4L3i= 8cis(—§j

2= 80is(—§+2knj

2km
z =38 cis —£+—j
( 9 3

Solutions occuratk =0, k=1, k=2

Z, = 2cis(—gj, z, :2cis(5§j, Z, :2cis(—%c)

Question 12
' =16i
7t = 16cis(£+2kn]

2

2km n kn

z=416cis T2 Zgcis| 2428

55255
Solutions occuratk =0,k =1,k =2,k =3

Z, =2cisg, z, =2cis%, Z, =2cis(—%j, z, =2cis(—3§j

Question 13

7' = —8J2 +82i

a 16cis(%+2knj

3 2km 3 km
z=%16cis| =+ |=2cis| —+—
015(16 1 ] 015( 2)

16

Solutions occuratk =0,k =1,k =2,k =3
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Question 14

' +4=0
2t =—4
7* = 4cis (n+2kn)

=\/§cis[£+&j=ﬁcis(z+k—nJ
4 4 4 2
Solutions occur atk =0,k =1Lk =2,k =3

Z, =x/§cis§, z, =\/§cis%, Z, =x/§cis(—%j,

Question 15
]:\E+\£| NERRCTIN
2 2 2 3
Jo+\2i o 2.
=N +-i=2e s—
2 2
23:2cisE
8
76 73 \/EGCiSZ‘IIX\/E3CiSE
L= 2 _\2cis2n=+2
Z3 2'cis~
Question 16
Z=rcisf soZ =rcis(-0)
a —7Z =—rcis(-0)=rcis(n—0)
b 1 . =lcis(—6)
Z rcisf r
c —l=—lcis(—6)=lcis(n—6)
z r r
1 1 . 1 .
d —?:—r—2c1s(—29):r—2c1s(n—29)
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Z,= \/Ecis[—gj

35



Miscellaneous Exercise 2

Question 1

z=3—4iandw=2+3i

a Z+W=3-4i+2+3i=5-1I
b Z-W=3-4i—(2+3i) =1-7i
c W= (3—4i)(2+3i)=6+9I —8i —12i* =18 +i
d 2> =(3-4i)(3-4i)=9-12i —12i +16i* =9—24i —16 = —7 — 24i
o L3741 _3-4i 2-31 6-9i-8i+12" _—6-17i _ 6 17,
W 2+3i 243 2-3i 4-6i+6i-9i’ 13 13 13
f ﬂ_2+3ix3+4i _ 6+8i+9i+12i° _—6+17i__£+1_7.
zZ 3-4i 3+d4i 9+12i —12i—16i* 25 25 25
Question 2
a AB=c e OB=a+c
— 1 — 1
b AD =—c¢ f OD=a+—c¢
4 4
c DB=>¢ g CE—a+1c
4 2
d ﬁ=§c+lc=§c h ﬁ=a+§c
4 2 4 2
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Question 3

a  r=y(=3)2+(33) =9+27 =36 =6

tan6=i\?{§=\/§

T

3

3-33i =6cis(—2?nj

6:

8cis—— = —4\/5—4|
Question 4
a 2c0sE =0
2
2sinE =2
2

. T
2cis—=(0,2
5 0,2)

b 5cosm=-5
S5sint=0
Scismt=(-5,0)
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4 cos (ﬂ] =22
4
. ( —311:)
4sin| — | = —2\/5
4
4cis [%) = (-242,-242)
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Question 5

z=1+iand w=—-1+i
Forz:

r=vi2+1> =2

tanezl, p="
1 4

Z2=+/2 cisE
4
Forw:

r=J=1)?+1* =2
tan6=i, 9=3—n
-1 4

W= ﬁcis%

W = ﬁcis%x \/Ecis % =2cis r cis%E =2cisT

. .
\2cis— cis —
z 4

w \/Ecis?zc cis3—n

4

Question 6

a cisO=cos0+isin0 =1+ix0=1

b cisaxcisf =(cosa+isina)(cosP+isinf3)
=cosa.cosP+isinPcosa+isinacosB+i’sinasinf
=cosacosB—sinasinB+i(sincosa +sin o cos)
=cos(a+B)+isin(o+P)
=cis(a+f)

© Cengage Learning Australia Pty Ltd 2019
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Question 7

f(x)=4x>—18x* +22x-12

a

b

f(=3) = 4(=3)° —18(=3)* +22(-3)—12 = —108 — 54— 66 —12= —348

f(3)=4x3"—18x3” +22(~3)-12 =0

3 is a solution so X—3 is a factor of 4Xx> —18%* +22x—12.

4> —6x+4
(x—3)>4x3 —18X% +22%—12

4x’ —12x°
—6X% +22X
—6x* +18x
4x—-12
4x—12
0

4x* —6x+4
a=4,b=-6,c=4

L _-hEb®—dac _ 6++/(—6)° —4x4x4  6+/36—64

2a 2x4 8
_6%V28  6x27i 3470 _3 V7.
8 8 4 4 4

f(x)=4x" —18x> +22x—12

:(x—3)(x—§—ﬂi](x—§+ﬂi]
4 4 4 4

NG

3
"4 4

+ﬁi
4

So when f(x)=0, X=3,%
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