Name: \L E \f Hour: Date:

(®) NOTES: Section 4.6 - Perform Operations with Complex
Numbers

Goals: #1 - I can solve equations that have both real and imaginary solutions (by finding

square roots)
© 8 ®
#2 - 1 can add, subtract, multiply, and divide complex numbers. = s

#3 - I can use the properties of exponents to write a complex number in standard

form.
Homework: Lesson 4.6 Worksheet
Exploration #1:
1. Solve 2x? + 11 = —37 2. Look at the graph below.
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x-intercepts?
Notes: ‘ :
Not all quadratic equations have \( { \}\, \ \ U\ n p Q«r solutions.

Mathematicians created a system of numbers usmg 1 M \ mn u 0\ \ﬂil \-i \J n \ } L
defmedas_ = 1 . S0 (7T AN

Neth £

The Square Root of a N QO\ Q,T\ N ( N \)W\D Q,r ; _
o e Ifrisa positive real number then ﬂ L W . Example: '\[75_ = L ﬁ

e By the above property, it follows that (L {-ﬂ . r Example: Ly 7\)
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Example #1: Solve the following quadratic equations.
1. 2x2 +11 = -37
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You practice: Solve the follo&ving q{ladra‘ti\é equations. L\' - '?ﬂ;
3. 3x?=-7=-31 T 14 x2411=3
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Notes: R4

A [ Qﬂ\ \: \ QY Ii )W\ Y/ Q«Y is a number &. + NDL
where__ O and \/' are Y o) \\ UMM \1) {J 3\

If b # 0, then U\ 1 1(1) L is an \ Y\f J :{Jl P’ \} ' UE ﬂU N Pff

Yer yard
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Y’ J g I'“ Complex Numbers (a + bi)
Standard Form:  (} + |7\ (" Real Imaginary 1
Numbers Numbers

(a + 0i) (a8 + bi, b+0)

Bramples: 0 — 2\ =7\ [110.01 (0L W 243 5-5i
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Notes:

To a;lfi or subtract two complex numbers, . d d Oy SU\? 1Y&HP their
\ K(L\ \‘?U ¥ '\ 5 and their \m 0 %\ NGO \\ﬂ \‘) 0y Bseparately.

Example #2: Write the expression as a complex number in standard form.

1. B-i)+(5+4) 2. (7 — 6i) — (3 - 6i)

$19 -+l T3 - tbt

--------- N— —~—
245 + 0

Ell

You practice: Write the expression as a complex number in standard form.

3. (9—1i) + (=6 +70) 4. 10 — (6 + 7i) + 4i
G- -t 10-p ~ ¢ +L
13+ 6l G -3

Notes:

disk putive Wthode FO L

Just as you do when multiplying real numbers or algebraic expressions.

To multiply two complex numbers, use the

—

Example #3: Write the expression as a complex number in standard form -
<N

1. 4i(—6+1) ) & (9— 1(\4 +\r.)

S7qr 9L 44+ (107 (-9 -2 (70)
gL 1) R TIR S U L T

|- “J_;-_Zik,\ T RAUCICY

) | -3 + 1\
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You practice: Write the expression as a complex number in standard form

3. i(9 ) 2 4, (3+zgg§;})
‘h’k_\ 2(5) - 5(*‘5&'L
qql‘w(l\ 15 +2¢-(-1)

L4 2( 4
- S + 2t
Notes:\"}""‘,""q"'gi \\0 %ZL

Two complex numbers of the form 0\ § Y) L and (l - b{. are called

(Linplex  (ORjug S
The product of ((l t b L\ ( O\ )(. )

Example: (H N )\E.LS_—_H ’/L)

is always a real number.

\o - I?L*IZ{ q N e e P
1) L-’- o +9 -2 ‘5.\ —~
We use this to d\ \I \ (Jl\i‘ complex numbers.
o
Example #4: Write the expression as a complex number in standard form.
s 0 )4 330-20 2 £ 1 |
B 1 “"“\ _"“"‘(_\‘0) N 5-5(

T 254500200 5t 7
| - loLs ] =L~ |5 _5
7+ 3342000 50 v Tt

-1 (-1 \ (-1
You practice: Write the expression as a complex number in standard form. _
3. 5+2i ._‘_3,_.*;_&_.\; 5 Bl ‘ Ll 4, .8 ‘L‘.L” ﬂi.\g&-j-—}
3-20 B 474 - i B+i "¢ -1
(-4 » 05
15 +10(+ LL*j}___J_ 1 ) Sb -1t - A o\
__________________ 1 e | \' g T omm— il
9 =L \\\ b - L7 [ s
1541l bt - l) 5 S oL -1
4401 lL A T—g}\ ’E:\'f[jh
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Notes:
The O“b(:)()\\) K N 0&\) L of a complex number 7-0YpL |

denoted \2 S is a nonnegative real number defined as a4y -

dimaginary z=a+ b

| 2| =va? + b2

This is the {’k \ (\J \ Odh'\ kﬂa between z

andthe __(J¥ 101 i in the complex plane. g
J

Example“#S:\find the absolute value of the complex number.

1. —4+3i 2 3
V-3 - T ) R e NI Rt
- (e
= ieTh T Va

. B 2

Ls
You pra%ll:lce “Write the expression as a complex number in standard form

3. —3—-4i 42+51

————

\-3-4¢] = A0 V250 = )t + 5)

_._D
s
i
-
FJ\
T

1 27)
Notes: 12 4 L T
We can raxse the J&Y\Q \W\U v\\ P &‘ q to different powers to notlceapattern
e L~ 7\J—/|—‘ L . ‘3] \t \‘ \ * l.q -\
o\f‘_»\ oLw'L \ -\‘U"\
.Lﬂ k“_ - L 'K L. k - .\:L L
* \_l| g L?’ L - \ * L L\ \ .\ \
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’ ~(-)
|
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Example #6: Using the properties of exponents, write the complex number in standard
form. °
1. =2+ 2.1-5i7

~ 20 () -5

5! s

You practice: Write the expression as a complex number in standard form.

3.2-i8 4. 5+1i3

7 - (1) 54 (- )
J \5* o

Cm%gvhat would i3° be? What about i***
5 2
112 ¢
30
.
o
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