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Grade 7/8 Math Circles
November 21/22/23/24, 2022

Complex Numbers - Solution

1. Find an equivalent expression to the following using #:

(a) v—81
(b) —v/—1

)
() \/_1
(d)

(\V]

10

O

Solution:
(a) /=81 =+/81i=9i
(b) —v-1=—i
(¢) —v/—=12 = —12i = /22 x 3i = —\/_2 V3i=—2/3i

@ \/ \/ /10 B B 10
100 100" 102" = 2 ~ 10"

2. Using the FOIL method, expand the following expressions:

(a) (a+2)(a+3)
(b) (b+1)(c—1)
(¢) (2+3x)(1 —2x)
(d) (

1+ 44)(3 + 20) (Simplify the expression using i = —1.)

Solution:
(a) (a+2)(a+3)=a*+3a+2a+6=a*+5a+6

(b) (b+1)(c—1)=bc—b+c—1
() (24 3z)(1—2z)=2—4r+ 3z — 62° =2 — x — 62°
(A) (14 40)(3+2i) =3+ 2i +12i + 8% = 3+ 14i — 8 = —5 + 14¢
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3. Find the real part and the imaginary part of the following complex numbers:
(a) 7+ T7i
(b) 900
(c) —100i + 12
(d)
(e) 0

~

Solution:

(a) The real part is 7 and the imaginary part is also 7.
(b) The real part is 900 and the imaginary part is 0.
(c) The real part is 12 and the imaginary part is —100.
(d) The real part is 0 and the imaginary part is 1.

)

(e) The real part is 0 and the imaginary part is 0.

4. Find the following complex numbers:
(a) (11 —23i)+ (7i — 17)
(b) (8 — 114) + 100:
(¢) 99 — (34 77i)
(d) (994 11) — (=5 + T74)
(e) (—=3+2i)(1 — 59)
(f)
()

(h)

£) (7i +2)(i — 1)
541

1—1
4 -5
4+ 51

Solution:
(a) (11 —23d)+ (7 —17) = (11 + (—17)) + ((—23) + 7)i = —6 — 16¢
(b) (8 —117) +100i = 8 + ((—11) + 100)¢ = 8 + 89¢
() 99— (3+77i) = (99 —3) —77i =96 — 77i
(d) (9i+11)—(=5+7i))=(11—-(=5))+(9—-7)i =16+ 2i
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(e) (=3+2i)(1 —5i) = -3+ 15i +2i —10i2 = =3+ 17i + 10 = 7+ 174
) (1i+2)(i—1)=7*-Ti+2—2=-7—5i—2=-9—5i
5+i (B4+9)(1+9) 54+5i+i+i® 54+6i—1 4460

_ _ — = =2+ 3

© TS =Gyt 1+ii-2 1+1 2 o

(h)4—5i_(4—5i)(4—5i)_16—20i—20i+25z’2_16—402’—25_—9—402’
4+5i  (4+5i)(4—5i) 16—20i+20i —252  16+25 41

5. Find the complex conjugates of following complex numbers:
(a) 500
(b) =777i
(c) 1+7i
)
)

(4

(d

(e) 0

Solution:
(a) 500
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6. Calculate the following powers of i:
(a) i
(b)
(c) #°
(d)

Z44444444

s

210000003

Solution:
(a) G501 _ jax125+1 _

(b) 44444444 _ jHa111nn _
(c) i° =2 =-1
(d) {10000003 _ ;4x2500000+3 _ j3 _ _;

7. Using the FOIL method, calculate the following:

(2) (2—2i)°
(b) (i+1)"
(c) (3+30)

Solution:
(a) Using the FOIL method, we have (2 — 2i)* = 4 — 8i + 4i* = —8i, then

(2 —20)* = (2 — 2)? x (2 —2i)? = (=8i) x (—8i) = 64i* = —64
(b) Using the FOIL method, we have (i + 1)? = i? + 2i + 1 = 24, then
(i +1)'0 = [(@ + 10)?)° = [24]° = 323® = 32i
(c) Using the FOIL method, we have (3 + 3i)? = 9 4 18i + 9i*> = 18i, then

(3+3i)* = (3+3)* x (34 3i)* = 18i x 18i = 324i* = —324
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8. Find the solutions of the following quadratic equations:
(a) 22 —1=0
(b) % — 10z +20 = —5

c) 222 —=5xr+2=0

)
(c)
(d)
) ©

d) 224+ T7x+1=0
(e +4=0
Solution:

(a) Using the quadratic formula, we get

—0 4 /02— 4(1)(=1)
2(1)

x:

_+
2
= +1
r=-1,1

(b) By rearranging the equation to ax? + bz + ¢ = 0 form, we get 22 — 10z + 25 = 0.

Using the quadratic formula, we get

—10) £+ /(- 1)(25)
2(1)

104 +/100 — 100
N 2

LT =09
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(c) Using the quadratic formula, we get

_ =5+ V(=52 -4(2)(2)

xr =

2(2)

_ 5+,/25-16

=

ESYC)

4

_5+435-3

N
x_2,§

(d) Using the quadratic formula, we get

_ T+ /74D

2(1)
—7+/49—-14

2
—7+ 45
2
—7+3V5
2
L TTH3VE —T-3v6
2 2

T

(e) Using the quadratic formula, we get

_ —0+4/0%2 —4(1)(4)

2(1)

X
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1 3
9. Verify that 3 + gz is a 3" root of one.

Solution: We will show that —5 + >

L \/§i>3:1

Using the FOIL method, we have

V3. V3. 3,
=—-——1——1+ =1
4 4 4 4
1 o2/3 3
4 4 4

1 V3.
=E

2 2

3
Therefore, —5 + 72 is a 3" root of one.



