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Grade 9/10 Math Circles
November 24, 2021
Complex Numbers Lesson 2 - Solutions

Solutions

1. Show that if z = a + bi # 0 then 2712 = 1.

1 a—bi " a+ bi
Z 2 =
a? + b? 1
a4
a2 4 b2
=1
as required.
2. Given zy =4+ 3t and 29 =5 —1
(a) Determine z, '
5—1
_1 _
2T Boap
B 541
524 (—1)2
b5+
26

(b) Determine 2z, *

X A43i 54

T I T?
20+ 4@ + 15 + 342
a 26
_ 20+4i+15i—3
N 26
17419
N 26
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(c) Determine 2z + 2o

4+ 3i
5—1i
B 4+3ix5+i
5 —4 541
20 + 47 + 157 + 342
52_2'2
20 + 47 + 15 — 3
5+1
17 4+ 194

26

21+~ R =

(d) Explain why your answers for (b) and (c) are the same.
They are the same because the division 2,2, ' is defined as the multiplication 2.
3. Evaluate each of the following.

(a) (b—Ti)+ (6+5i) =11 —21

(b) (3+4d) x (11— 9i) =69+ 17i
(¢) 3+2i)—(7T—4i)=—-4+6i
(d) (7—2i) + (3+4) = 1213

4. Evaluate each of the following by expanding fully then using powers of ¢ to simplify.
(a) (1+24)3

(1+2i)° = (1+2)(1+ 26)(1 + 2i)
= (14 20)(1 + 4i + 4i%)
= 14+4i+4i*+2i +8° +8°
= 1+6i+127+8°
= 1+46i+12(—1) + 8(—1)
= —11—2
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(b) (2—4)*
2-9)" = 2-92-)2—-i)(2-1)
= 2-0)(2—1i)(4—4i+7)
= (2—i)(8 — 8i+ 2 — 4i + 4* — %)
= (2—19)(8 —12i +6:* —i°)

= 16 — 247 + 12i* — 2¢® — 8i 4+ 12¢% — 6> + ¢*
= 16— 32i + 24i* — 8 +i*

= 16 —32i 4+ 24(—1) — 8(—i) + 1

= 7 —24i



