Imaginary and Complex Numbers

Notes, Examples, and Practice Quiz (with Solutions)

Topics include 1, conjugates, order of operations, quadratic
formula, and more.
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Imaginary and Complex Numbers Topics
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Noteg on Imaginary and Complex Numbers
Part I: Introduction

Real number--- A value that represents a quantity..
The set of real numbers contains rational and irrational numbers.

A rational number can be written as a fraction.
25 4056 1/3 -46
E 4056 C333§
10000

Trrational numbers include M or 4 2

Imaginary number--- The square root of a negative real number

3:/‘“‘ -1 5% =‘“J-25

Complex Number---4 number that consists of a real part and an imagmary part

"standard form" b / /

a+Dbi 74+ 01

Part IT: Implications

.0 ] S
a) 1 =1 1=101=1
il= :
i2=-1 '
5 12
i*=i%i=4 e
4= &%= 1. -1=1
Then,1 =1
500 . :
1 =1 1 =]e_-1=-1
999 996 3



Noteg on Imaginary and Complex Numbers (continued)

by i=al1

A6 =A-1+16 A3z = A -1+3ex
=441 = (N3g)1
= 4

c) "t behaves like most variables"
. R S
3+ 61=9 3i2 odi = 12i3 =_1p; (eminder i” =-i)

12i - 14i = -2i 8 _ 4
62 3
d) Multiplying complex numbers (and "using conjugates")

G T

(4i+ 3o (5i+ 6) = 200 2+ 151+ 24i + 18 =-20 + 3% + 18
=_2+13%

(3i-|i2)o(3i-2)= 9% %+6i-6i-4=-9-4=-13
V)

(conjugates”

(201 + 12)(20i - 12) = -400 - 144 = -544

.2 2
notice 'difference 201 -12
of sgquares' wheﬁe
(a+b)a-b)=4d-h




Noteg on Imaginary and Complex Numberg (continued)

e) X2 +4=0 Tofindx

i
2245 +6=0 Tofindx (quadratic formula) 1=A01-24

2
x4 23 -1%iA 23
2 = 2
Part IIT: Graphing
| complex numbers |
real numbers .
1
L ¢ 3+7
T+ - S I
S 2
. T
-4-21
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sin @ V=
fix) Tha— <,
R / Al
i e
5 x
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A few more examples:

—(132 . = -l--1 =1
Vs,

GF G = (L)L)

CDEDO@O = -1

Whatis 43 . //3 2
Ve or =Ve 27?7

=N/
1'/1/2_.1'/\/3_/1? Vo

Incorrect...

2018 = /2

Imaginary numbers

246 .-14/3 Correct...
El'f\/ﬁ_ . -li /\/3_

-

Simplify:

it + 4i)

(Solution on next page)

Other reminders:

Y
What is i

?



Evaluate: il?(2+4f}
16, il (2 + 4i)

1 «i+(2+40)

25 + 42

-4+ 21

APRIL ’ ".... and together they form a '
23 4858 6 7 8 "
a1 1112 13 1 14 complex fumber.... .
W17 18 18 20 a2 ; .
i = A

oM 258 7 BN
0

real fmaginary

\\—¥3+41’6/

"Today is April Fool's
Day. Who knows
what to believe..."

"In 2nd period geography,
Mr. Kringle tried to teach
us about seeing elves in

"A negative number under

a radical? And, he's calling

it an imaginary number..
No way!!"

I don't believe
in our teacher.

the North Pole.. I'm not
fallin' for this one!"

i W

The Easter Bunny fries to teach complex numbers to skeptical feenagers!

™
& Algebra 2

Complex &
Imaginary
Figures
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Imaginary & Complex Numbers: Quick Quiz

PartI: Simplify

2

) i2=

Part II:  Simplify

Part III: Complex numbers

Given: w= 3i+7
v=24—5

Find:

Solutions must be in
standard form: a + bi

Part IV: Solve

) x2+3x+10=0

4) (5i—6)2 =

TN/ —T2 =

1) wtv

4) w’

2) 3x+8)°% =

3) i

2) 3w

n
-
<[

15

5) (7 — 8i)(7 + 8) =

4) A —4ab’ =

3)

3) vw

6) v

3t .

4i—-9
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Imaginary & Complex numbers: Quick Quiz

SOLUTIONS
Part: Simplify
1y i2= -1 2y ift= i 3»it=1 pit= it.’
3 : = T . 28
= 1- = = =
1 1 is
= % Do el
PartIL.  Simplify
) AN25 = S ) A—72 = NeDR)36) NAE = =2 4) N —4ab® = 2biA/ab
6iA/2
(2(2)(-2)=-8
Part III: Complex numbers
Given: w= 3i+7 Find: 1) w+v 2) 3W 331+ 7) 3) w
v=12-5 3i+7
2i—5 0i + 21 (2i-5)@Ei+7)

6i°— 151+ 14i — 35
Solutions must be in
standard form: a + bi 6(-1) —i—35=

8) w2 5) L 6) v} = (i-5)Qi-5)Qi-5)
Gi+ G+ 7) 1. @it5) (Qi-5)Q2i-5)=—4 —20i+ 25
(i-5 @i+5 :
9i2 +21i+21i+49 =21-20:
i+ 5421 _ i - 5)(-20i +
PR 221 5 e then, (2i-5)(-20i+ 21)
4 —25 =29

-40i% + 100i + 42i —105
=

i =40+ 142i - 105 __
= ~65 + 142i
I 2 2 |65 + 1421

1) x2+3x+10=0 2) 3x+8)%=-15 3) L31i_+g=
e
(use quadratic formula) x+ 8)2 o 3i+4 4i+9_
T 4i-9 "4i+9
3IN9 —41)10) _ x+8= TH-5
2(1) ;
. 12i° + 16i + 27i + 36
371 in/A3T x="8+iN5 1612 — 81
2
24+431 _ |24 — 431
1) i—6)’ = 5) (7 - 8)(7+8)= = ¥
. , [
(5i- 6)(5i- 6) = 49—5/6i+5p/i— 64i° =
25i2-30i- 30i+ 36 = 49+64=
225 - 60i+ 36 =
11 —60i
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Thanks for downloading the packet. (Hope it helped!)
If you have questions, suggestions, or requests, let us know.

Cheers

mathplane.com

Also, Mathplane.ORG for mobile and tablets.
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