MATH 1300 Problem Set: Complex Numbers
SOLUTIONS
19 Nov. 2012

1. Evaluate the following, expressing your answer in Cartesian form (a + bi):

(a) (1+2i)(4—67)?

(142i) (4—6i)% = (1+2i)(—20—48i) = —20—48i —40i —96i> = [76 — 88i

———
42 —48i+36i2

(b) (1 —3i)3

(1-3i)% = (1-3i) (1 — 3i)? = (1—3i)(—8—6i) = —8—6i+24i+18i> = | —26 + 18i
——

1—6i+9:2

(c) i(1 + 7i) — 3i(4 + 2i)

i+ 7% =120 —6i° =i —7—12i+ 6 =| 1 — 11i]

2. Solve the following using the quadratic formula, and check your answers:

(a) 224+22+2=0

—2+v—-4 242
Zz = =

: =2 [T
(b) 22—24+1=0
V3 143 (1 V3
T T T T2t

3. Evaluate the following, expressing your answer in Cartesian form (a + bi):

i 1—i i+l 1
144 1—4 12412 |2

1—)(3+1)

2 2 2 4+ 20 8 + 41 2

1
317 8i41 A-2 4-2 1+2 212 |55
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(d) (1/8)*%

1 1 1 1 1
2509 _ _ _ _ [
(1/9)77 = G2500 — 208 (62T 1627
4. Solve the following systems of linear equations:

(a) { ir) — iz = —2

201+ 10 =1

You could use Gaussian elimination. Or just use a matrix inverse:

e R i e e I Y P B

- ’xlzi, :cgz—z"

1+ 30 =2
(b) { .’L’l—l'QZQi

You could use a matrix inverse as above. Or use Gaussian elimination:

1 1 2| Ry—pry |1 1 2
1 -1 2 0 -2 20-—2

[ =t =1
:1;1:2—331:2—(1—2'):1—1-@'

5. Evaluate the following by first converting to polar form (Re). Express your answer in
Cartesian form (a + bi):

(a) (1+14)"

(1+4)'? = (\/iei%)m = (V2)2eB™ = 25 (—1) =[ —64

(b) (i)'




6. Find every complex root of the following. Express your answer in Cartesian form (a + bi):

(a) 22 =i
B iGAmem) ., _ i(54n2m)/3 _ Li(F4n)
- V3 1
o g T .. T _ .
n=0 z=¢'6 =cosg +ising = 74-51
1. _ i5—”_ 57 . s bm \/g 1
n=1: Z_66_COSF+7’SIHF ——74‘5@
o . o i3j_ 3 - s 3T _ y
n=2: z=¢€"2 =cosg +ising —
(b) 2 =21

23 — 276i(7r+n27r) — = 271/36i(7r+n27r)/3 — 3el(g+n7
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