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Math 12 Honours Section 6.1 Imaginary and Complex Numbers

1. What is the difference between an “imaginary” number and a “complex” number? Explaln:

iory Numboer hos on (moginos 1 Componenv with it [T
2. G|ven

mplex number: z=11-13i , what is thk value of Re and Im( )

QQ(Z) =l I—M('Z) =-\3 /

3. What happens whenever you multiply a complex number with it’s conjugate?

The esult il ke o ool number. e i concel ou.
4. Suppose 7+27= =10 , what do you know about the Re( ) and Im( )

Z=athi 24T-0ebi40-bi=0 = YW-l0> - Sy Im( \c R

5. Suppose we are told that z = z , what does this mean?

Z=Z %ﬁb" =/{'b7 = Qbi=0 = L’)=O ND ‘\maimq Wf‘
(3)-o

6. What does Z| represent? What does it mean? Explain? ‘L“

(el - [0 - v/

7. Giventhat z,xz, =7+8i , then what is the value of Z ><Z =

Z‘XZ - 2(*29 = 7*21' _—17'—87‘1/

8. Giventhat z, +2, =55—45i , then what is the v4fue of Z_1+Z_2 ?
2,28, = 2,+2, 1-!6?—(-4’;7' ‘/

9. Solve for “x” and present your solution in the form of a=+Dbi an

4 (4o
a) 3x*—2x+7=0 b) (x2+9)(x2+1oo):o c) 7X*-5x+6=0
O 4brac=0 %‘3 290  2%00=0 st 11s-43%¢ \5¢ s
=0 = a=S%15-936 St (3
ex,@ C=7 ‘ \q lq [
Qa

\’)¢=t3i y la:t(Oii ,

s L T
« ITE 325

.25,
X
d) 2(x+6)’ +1=65 e) 4(x+3) +25=0 ) X' +16x =225
). _2n ee2)’s -4 e 6t T NOng (6434
. ) -2
- N = ? a
Wb =i TT A= 151 T'=-9% Digose;

= DR
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y B X 2 x

Xx+3 x-3 X+5 Xx-5

S(%-3) - wws?) 20 — A5 =S-S5

2’9 bn? _ 3y _\IS=0
EYT- P B T vl

lq: 48 =23 %29 e 32 19-46)ws) 3
2”9« 36=0 N o o mmr
o DA L)

10. Simplify‘or ‘evaluate the following and express your answe?in the form of a+bi:

2) (3+2i)(1-3i)

3T +é;‘0—7% I/

o (2] (5

’.l—3+‘{i—'li=

y,

o) (—1+i)(i+1)+(3+i)(3-i)
Zx Z ( :

=g T 2-3%:10

B

(““) —-Q l) AiXy9it

(t-2)(1<3)

| =\

o
e) J—+,]—
2 3

T, s _ [siT
> 3 6

1+2i 2-i
Tt —
3-4i 5i
(‘*3‘ 1403 )('3-‘*1)
R-w)si

Si~0+6-i-4
St €20

BT

f)

1+2i 2i-5

+
TR

(l-t')t)';v +(31-S‘)('34 Y1)

Si (34-‘!1)

1§i-20

_29i-33 15300 135-10i-495; -

) (/O + 401 ++/9 401 )2

= 9900 fRT <G00 « 9-487

= l‘%fn-m:

160

1§3=2% I59¢%

L 615 -50S _ umios
-6s —us

~296 ~400

| 291~
-5

(2+i)2+(2—i)2

2—i 241

i)

(24)(3 ) « (2-)(3-1i)

Y41

L6 4 ¢ -
1Y

B



Mobile User


11. Find the values of “a” and “b”:

a) a+ib=+/153+104i

@’ bi -b’= 1523+ (04

0’-b’s \53 2oh=l04

2 ab=52
%_b 2 g 52
ﬂ,O b‘: (ﬂ\’

bieis2b2-52°20

ba._ -183+¢ ‘!5'3’4 Q(»y
- E
b2

®)-(13,1), (""@

TSRS 16, 169
2 ’

b) a+ib=+-16-30i
(LQ- Lt = -(C Qak = -39

b= -5
(‘—‘f-)‘_ b _1¢ *

Q- =
26§ - b= ~(ch’

b 6’235 =0
bt 62 S(s;y-ns

b‘: bt =728, -9

@,b): (3,9 (3 3}

c)a+ib=+-15+112i

a’-_b: =-1§ 20b:=1D
ab= s6

0%

2

s bi-sb?
blisk -% =0

\a": St m

i 8

v .'5.:5113= €4, -19

kY- (7l3)r(’7;)(y

12. Given that “z” is a complex number in the form of axbi, solve for “z”

a) 52 +4=0
g‘éa:—"‘
2

2:-%

2=1 5

T

b) Z2 = 5—12|
h‘(‘bi)a: 9-0;
o:.\._bﬁgs g_: -.-—"l

3-:1—’ h =S Q= ‘:'g.

2U-b5e? |

0] 3 .

b *qb ;%-o (a. b)‘ 3/ "0),
(b>4)(b9)-0 £3,)
b-12 bet3i|Z 3% _3.0)

c)z* =-3+4i
22 - 0%+%bi —b?<-3+%

V-3 ab=2
ﬂb— ~b--3 Q= %
Y- bi=—2b? )
l)q—- 357-'1:0
Eba)o [ (@b)-(12),
ba= 4, -\ (—' /-'J;

/

d) 2% +(i —5)252—5i =0
5-4 +6-5)-uf <)
Z= 2

_ 54 {24101-48400;
3
S-14+ llOi-‘l'-l

2‘ 2

.2=5-i *'3.‘ |+S‘i[

z.=3+gi

Zz

2::.:2"3‘i

e)(5—2i)—(Z+4i)=7—6i
S-21 -2 -4y = ‘-?-61

'z= "('2';,"\’
f)z° =8
2.2
‘z,.-lem' = =) 4334
—1204
23‘:

?
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g)22—15+8i =0 g) 22 —16-16i/3 =0 h)z 144 — (V7 +1) =7-6i
ch 5-% 2% beleiT __m, . 2
2 e P 2 u(m") Z =T-6i4(354) 4 -w}

oty 2 16 (2e%) Z 7 -G =95 467 414104
2-TFe =43 o; i

16596 4 . 2‘396 2:=83-31 « 6(1' —ﬁ)
Z.-ie a-'-l-r/ sl J—C+ 2731
24me” = 943F B34 54

2,=th5e “23‘75/ >=9-312 ~3:-23:

2021 _ 12020 _ :2019 _ :2018
13. Evaluate i X1 X1 x|

2 (). @)

2 - ‘—’—‘ a—‘

14. Find the value of (—i)4n_l when “n” is a negative odd integer.

\e* nz;g\‘f ‘
Y (-2kew) -\ Be+3 -2k

7 i =3 .‘: \ 1= 13 =
) k) -G) o 5y

15. If “z” is a complex number and Z is its conjugate, then determine the complex numbers which satisfy the

equation: 5z° —4z (E) = (1—3i) z
(et 2~ atbi

5 (o.%b-;) "i(Oﬂ:tX&-\ot) (l- 3%4),-))

5o +(0obi ~5\o Yal-Ub2 s 0 4bi-3024b
s +m&hl. %3}41‘\)-3&! / Z~ 0, \“%}/

A% 9% o«tl\o /
0ok 40-20)-, @(0(‘3) = @' O) l((‘ "L.;

f (X) = (—2+ i)X2 —(3+ i)X+4—5i , find the value for each of the following:

16. Given that

i) f(i) i) f(1+1) iii) f(3—1i)
) =(<2+)() 34i)i + Y- Ha)L26)6) - Beaed) s =(26)(3-2)" - (244)(3-4) 4=
= Q-1-3¢|14-5i = (2a) A B Yedsi =€24)(9-6i ) (4] ¢ s

- =Y - -‘l'%ﬁi = -164101 ¢3; 46 -0 +4-S)
5y L oo
- ‘31 = =10420; -10+Y4-5:
i-(‘fli‘il,
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17. If “2” is a complex number and Z is its conJugate then determine the value of : Z° —(Z)

Z = aths
@) -

2+ = =QQ2(ZS) S Q.(a +0a’b ¢ 70\\)“): o 4200 b2 Oub

e temy m2% Woe 0,0 4 “bi's.
s) as-sCa’h? +sC ab'

18 Find the sum of the following: 1+ 2i +3i® +4i% +.....+1000i°*° +1001i"*®

1 = 1 = “(‘9-" ~-2- Q‘I «5¢ él—?-g‘l -(-9 +0t-\\ -2« - & (0ol
‘2

L S e -

W =-2-21 .o = 0N

1 = \

= (-2-2i)250 100 =[50 - S0

YA .
19. There is a complex number “z” with imaginary part 164 and a positive integer “n” such that: —— =4I .
Z+Nn

Find the value of “n”. AIME12009 Z = g4 |6\h

Z= q;z v Yin

(I "{1) Yin
2. l"{':‘n = 2. “‘ﬁ\l.\’\l‘;‘(l) "fﬂ\t \ba = L"Tfl_*— =\4 = n= %.(6‘(; (o3
1

20. Find “c” if “a”, “b”, and “c” are positive integers that satisfy the following equation: C = (a + ib)3 —107i
1985 AIME (a"* Qeb - \o") (o«-( 1‘0)

3 . .

0.+ 2abi ~ oot 4 a2hi <2abh? - b3
3 N 12 1.

O +30%hi - 3ol = b4
. 2 . .
C-= OL3+ 303\01 -3y - b1~ 0

C+\Qi= d’-%\oﬂ(z.& J)i = 107=307 -\
[ = 97~ o 302-b?)
\ 107 —sh=l,a=4

= G- Bab™ 62 3(¢() .
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21. Given the following equation, find the value of “k” if “k” and “m” are integers:

[2—(—2+i«/§)—(—2—i\/§)]{2+(—2+i\/§)2 +(—2—iJ§)1[2—(—2+ iJ§)4 —(—2—i\/§)4} _ ok3n

(Q-z-i)(a*z’@“)(%z"-i‘)... 23" =

- a2
163.61 -(63.6'5)

<Q.“"l—‘iﬁ-t9+"l3'§)(ﬂ.+‘('+‘-(-—3-3)(0.- Y9e - 4Ye

(6)(4)@-7{-\'96f+}%+\%;46> . 2¢2=9.3 \1.—3, mcgj/
4

2002

21. Find the number of ordered pairs of real number (a,b) such that (a+ ib) =a-—bi (AMC 12)

a) 1001 b) 1002 c) 2001 d) 2002 e) 2004

2

(C‘“'L)m‘ a.- bi or, &
. - | golus
(e SED et

TE
2w\ 5 2 g,)maawb.uhm
Z 2-93 soenons  here

2003+ \= 2004 59"""3'"/



