Bellwork

Simplify each of the following:
1. (7 - 5x) + (-3 + 8x) 2. (-9 +x)-(-6 + 7x)

7 -5x-3+ 8x O9+x+6-7X
7-3-5x+ 8 -9+6+x-7x
4 + 3X -3 - 6X
3X+4 -Bx -3

3. (-1 + 3x)(11 - 9x)

(11 - 9x) + 3x(11 - 9x)
-11 + 9x + 33x - 27x2

11 + 42X - 27x?
27x% + 42%x - 11




The Imaginary Unif

Complex Numbers:
Any number that consists of a real part
and an imaginary part.

Standard form of an imaginary number:
a + bi

Where: a is the real part of the number
b is the imaginary part of the
number



What is i?

| = the imaginary unit

| = \|-1
More important information to keep in mind
i Use when you are asked to find
abc.)Ut_I' the Square Root of a Negative #:
oy s
i = - J-1-8
i4 =1 \-1-4-2
5= -1-4-\2
i-2-\2



Adding Complex Numbers

In general: (a + bi) + (c + di)
Consider i to be a variable like x or y.

Procedure:
1. Eliminate the parentheses
2. Combine the real parts
3. Combine the imaginary parts
4. Put the result in standard form a + bi



Example

1. (23 - 14i) + (-3 + 11i)
23 - 14i-3 + 1]
23 -3 - 14i + i

20 - 3i




Subtracting Complex Numbers

In general: (a + bi) - (c + di)

Procedure:

1. Rewrite the expression eliminating the
parentheses. This will require
changing the sign in all the terms in the
second set of parentheses.

2. Combine the real parts.

3. Combine the imaginary parts.

4. Write the expression in standard form

a + bi



Example

1.(2 - 7i) - (4 - 9i)
2_7i-4+09
2_-4-7i+09

2+ 2i




Multiplying Complex Numbers

In general: (a + bi)(c + di)

Procedure:
1. Distribute the expression.
2. Combine any like terms.
3. Replace the i with (-1) and simplify.
4. Combine like terms again.
5. Write the expression in standard form.



Example

1.(5 - 7i)(-12 + 5i)
5(-12 + 5i) - 7i(-12 + 5i)
-60 + 25i + 84i - 35/
-60 + 109i - 35(-1)
-60 + 1091 + 35
-60 + 35 + 109i
-25 + 109i




Dividing Complex Numbers

In general: a + bi
c +di
Conjugates:
Given (a + bi), the conjugate is (a - bi).
[Change the sign on the i term.]

Procedure:
1. Multiply the top and the bottom of the
fraction by the conjugate of the bottom.
2. On the top repeat all multiplication steps.
3. On the bottom repeat all multiplications

steps.
4. Write the expression in standard form.




Example

1. (6-1i) (2 - 3i)
(2 + 3i)(2 - 3)

6(2 - 3i) - i(2- 3i) 2(2 - 3i) + 3i(2 - 3i)
12-18i-2i +3i2 4 -6i+6i- 9P

12 - 20i + 3(-1) 4:9(:1)
12 -20i -3 4+9
9 - 20i 13

9-200 _[§ _ 20.
13 |13 __ 13

2. (-3 + 7i) (-5i)

(51)

(-5i)

TOP: BOTTOM:
(-3+7i)(-5i) (5i)(-5i)
15i - 352 _25i2
15i - 35(-1) -25(-1)
35 + 15i 25

35+15i _ 35 15 .

55~ 25 ' 25!
il ol s
- 5 = 5 |




