
Complex 
Numbers 



Jul 7-8:21 AM 

The Imaginary Unit is defined as 

• 

The reason for the name "Imaginary" numbers Is that when these 
numbers were first proposed several hundred years ago, people 

could not "Imagine" such a number. 

Jul 7-8:16 AM 

Inn/teary number' occur when a quadratic equation hat 
no room in the let of real numbers. 

* i=r-i or- 1= -] 

1, TTPCM.47. lfr. 
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Imaginary Numbers 
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A complex number is a real number a, 
or a pure imaginary number W, 

ea the sum of both. 
Note then examples of complex numbers written 

in standard n + bi foam: 2 - 6  31, 	+ Of. 

A pure imaginary number con be %wham In 1)1 form where 
b le o real number and /Is fa 

Examples! 	 - 3 
pure imaginaty 2t, 	310, 

numbers 	 2 

A complex number is any number that can be written in the 
standard form a + 13/, where a and b are real numbers and I is 
the imaginary unit. 

Untitled.notebook July 07, 2010 

Jul 7-8:19 AM 

C'oitiplex Nombril 
standard n + h/ form hi 

7 ' 

	

2! 7  2/ 

1 = 	 5t 1 • 51 

U SI 

-2 + 31 -2 -0 	■ 
5 

1, / 

5 

.1 - 

5 

3/ 

5 5 

Jul 7-8:22 AM 



Name 	 Date 	  
Imaginary Numbers Day 1  

A PURE IMAGINARY NUMBER is any number that can be expressed in the form bi, 
where b is the real number not equal to zero and i is the imaginary unit 'NF:T . 

Examples: 

1) 	 2) 4 
	

3)--r36 	4)-N/11:710 

5) j-78 	 6) [-7113 
	

7)-1726 	8) \C73 

Simplify in terms of i and combine: 

7) 'NPU 

3) 

6) 

9) 

2) .N 	- 

- 4—r=671. 

+ 

5) 8V--100 5.N/5 +6 

8) r-18-  + - 63 - 

10)--NT - 	 11) 5-rig -3 ,r-12 	12) 4V:171+ -} 



DAY 2 
Find the value of the following: Remember i 
.0 
/ — 

.1 
/ — 

.2 

i3 
= 

4 
— 

.5 
1 = 

Cyclic Nature of the Powers of / 

To be cyclic means to be repetitive in nature. When the imaginary unit, 
is raised to increasingly larger powers, it creates a cyclic pattern. 

io  

Day 2 Multiply complex and I clock.notebook 
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Nov 6 - 11:06 AM 

Oct 20-11:41 AM 

Nov 6-11:12 AM 
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Multiplying two complex numbers is accomplished in 
a manner similar to multiplying two binomials; you 
can use the distributive or FOIL process of 
multiplication. 

1). Multiply 2i (4 + 3i) and express your answer in a + bi form. 

Oct 22 -8:01 AM 

2).Multiply (4 - 2i)(5 + i) and express your answer in a + bi form. 

3). Multiply (5 - 7i)(-2 + 3i) and express your answer in a + bi form. 

Oct 22 -8:01 AM 

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

The conjugate of a complex number a + b! is the complex number a - bl. 
For example, the conjugate of 4 + 2/ is 4 - 2!. 

(Notice that only the sign of the hi term is changed.) 

Oct 22-8:01 AM 



Oct 22-8:01 AM 

6) Express the product of (1/3 - 1/2i)(12 + 3i) in a + bi form. 

Oct 22-8:01 AM 
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=-1 /.3=4 
i7=-i 

110=-1 

e=1 	 ii=i 
14=1 	 i5=i 
18=1 	 P=i 
ect 	 

What about 12005  ? Use the i clock: 

25 
2005+4= 501.25 =1 

Name 

 

Day 2 	Date 
Homework 

 

   

Powers of i 

Try 

. 2007 	 2008 	 1.50 	 1 145673 
/82 	 . 	

/7
8 

Simplify in terms of i: 

1) 	• -178 	 2) V7B • V= T6 	3) .Nr:Co • .N 

4) 1(4+1) —4i 	 5) i(9-2i)-2 	 6) /(1+0+i3  

7) 5(2-i)-513 	 8) 8+1(8-i) 	 9) 3/3 -3(2-i) 

.50 

10) 613+2(7+31) 	 11) i3  +1(10-i) 	 12) i3 -45-0 



1) 

Name Date 

6i(5i) 

Day 3 
Classwork 

Multiplication of complex numbers 
2) 6i(10-2i) 

3) ( 3+ i) ( 4 +i) 4) (5-i) (3+i) 

5) (2+i)2  —3 6) (10+2i) ( 10-2i) 

7) (1+3i)(1-4i) 8) (2 + \F— ,  ) 2  

9) (3 + 2i)(4-i) 10) (3+7i) ( 1-2i) 

11) 6i3+ 2(7+3i) 	 12) i3+i(10-i) 

13) (1+i) 2- 2i 	 14) (2+0i)(8-5i) 

15) (8-i) 2 	 16) ( 5-4i) 2  

1-9 



Name 	 Date 	  
Day 3 Homework 

Find the product in a+bi form: 

1) (3 + i) ( 4 + i) 
	

2) (3- i)(2-i) 	 3) ( 5+i)(6-i) 

4) (4-5i)(2+i) 
	

5) (8-5i)(3-i) 	 6) (2-i)(4+2i) 

7) (8+ 	)(2+ 	) 	8) (3- -%/49 )(2+ 	) 	9) (5--V7T6)(2-.1:9700 ) 

10) (6+i)2 	11) (2+5i)2 	13) (5-4i)2 	14) (1+i) 3  

15) (2-2i) 3 
	

16) (3+5i)(3-5i) 	 17) (7-10i)(7+10i) 

18) 3i3- 3(2- i) 
	

19) 6i3+2(7+30 	 20) i(1+i) + i 3  



Day 4 divide and ult. inverse.notebook 

Day 4 
1. Simplify: .17:171- 	2, simplify:  4321 

3. Simplify: (/ 27) 3 	 4, Simplify: i 	23  

5. Find the difference: (2 - 5i) - (-7 + 21) 

6, Find the product in simplest a + forrn 
(4 - 30(1 + 2i) 

Nov 10-10:32 AM 

Multiplicative Inverse and 
Dividing Complex Numbers 

Oct 22-10:27 AM 

Oct 22-10:27 AM 

The multiplicEithia:inVerSe o 'a ce 	e 
number a bi" is 1 ± a -I. hi: 

(Use the conjugate to rationalize the denominator.) 

1), Find the,multiplicative inverse of 3 + 2i, 

-It 

July 07, 2010 
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2). Find the multiplicative inverse of 4 - 5i, 

Oct 22-10:27 AM 

When dividing two complex numbers, 

1. Write the problem in fractional form, 

2. Rationalize the denominator by multiplying the numerator and the 
denominator by the conjugate of the denominator. 

Oct 22-10:27 AM 

Oct 22-10:27 AM 

 

 



Oct 22-10:27 AM 

c). (5 + i) 	(3 - 4i) 

Day 4 divide and ult. inverse.notebook 	 July 07, 2010 

Oct 22-10:27 AM 

1-13 



Name 	 Date 
Day 4 
Class work/Homework 

Find the multiplicative inverse of 3-i. 

1 
You cannot have an i in the denominator 

3 – i 
1 	3 + i = 	3+ i i 	= 	 3+ i i 	= 	 3+ i  i  =  3+ i i = 3+ i i 	3 	1 • 	

— — 
3 – i 3 + i (3 – i)(3 + i) 9 + 3i – 3i – i 2 	9 – i 2 	9 – (-1) 	10 

or 
10

+ 
 10 

Find the multiplicative inverse of each: 

1) 3+i 

2) 4+3i 

3) 9-2i 



4) 5-3i 

5) 7-4i 

6) 34..5 

7) ../.i + i 

8) 5 — Psi.i 



Name 	 Date 
Day 5 

Class work 
Multiplicative Inverse: 

You cannot have an i in the denominator. You have to RATIONALIZE the 
denominator. Multiply by the conjugate 

Find the multiplicative inverse of 3-i. 

1 You cannot have an i in the denominator 
3 – i 

1 	3 + i . 	 3 + i 	3 + i 	. 3 + i .  3+i 	3+i 	3 	i • 	 . 	 . 	— — 
3 – i 3 + i (3 – i)(3 + i) 9 + 3i –3i – i' 9 – i' 9–(-1)  – (-1) 	10 

or 
10

+ 
 10 

Find the multiplicative inverse of each: 

1) 6-i 

2) 1+5i 

3) 4-3i 



4) 4-4i 

5) 5+5i 

6) 8-4i 

8) 2 - Pl-i 



Name 	 Date 
Day 5 

Homework 
DIVIDING COMPLEX NUMBERS 

1)(8+i) ÷ (2-i) 	 Check: 

2) (3+12i) ÷(4-0 	 Check: 

3) (4-2i) ÷ (1+0 	 Check: 

4) (3-i) =(2+i) 	 Check: 



i 
8) 3 — 51 Check: 

5) 5 — 3i 
1— i 

Check: 

6)
1— 3i 
2 — 7i 

Check: 

7)
1+3i 
2+41 

Check: 

9) 
7 + 2i 

4i 
Check: 



Day 6 Quadratic formula.notebook 	 July 07, 2010 

Day 0 

Solving Quadratic 
Equations 

Oct 23-7:39 AM 

Find the solution set for Solve for x: x 2  + x + 2 = 

The solutions of some quadratic equations, ax' + bx +c 0 (a * 0), are not rational, and 
cannot be obtained by factoring. For such equations, the most common method of solution is 

the quadratic formula. 

x --b±,162 -4ac  
2a 

Note: The quadratic formula can be used to solve ANY quadratic equation, oven those that 
can bo factored. Be sure you know this very useful formulal I 

Oct 23-7:39 AM 

Find the solution set for x + x + 2 = 0 

—I,± 
2a 

Oct 23-7:39 AM 7. 2.o 
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Find the solution set for x 2  + 4x + 13 = 0. 

x= —b±1b2 -4ac 
2a 

Oct 23-7:39 AM 



Name 	 Date 
Day 6 Class work/ Homework 

Quadratic formula with imaginary answers 

X =— 
 b ±11 b2  — 4ac 

2a 
1) X2-2X+10=0 

2) X2-8X+17=0 

3)
2

+3X+5=0 
2 

4) 2X2+72=0 

7.22 



5) 9X2-6X+2=0 

6) X2+36=7-10X 

7) 4X(X+5)+29=0 

8) X2+20X=2X-86 

9) 13=4X(3-X) 

10) 
X-2 

=
X+27 

  
X 	17 

7-7,3 



Name 	 Date 
Day 7 

Class work / homework 
Quadratic formula with imaginary answers 

X =
—b±Vb 2  -  4ac 

2a 
1) X2-4X+5=0 

2) X2-6X+25=0 

3) X2+26=2X 

4) X2+29=10x 



5) X2=8X-25 

6) 3X2=6(X-1) 

7) 4X(X-2)+5=0 

8) 
X - 4 

=
X - 5 

10 	X 

7- 2 S 



Name 	  Day 8 Date 	 
Review 
Simplify: 
1)---48 	 2)--s/ 	+ -1-0-6 

3) 5 ,1:-I6- +INPE 	 4) 5V-7-27 -3-12 

Use i clock: 
1.50 	 . i78 	 145673 

/ 

simplify: 
	

1) i(1+0+/ 3  

Multiply (foil) 

1) (3+7i) ( 1-2i) 	 2) (5--7 7)(2- r-155 ) 

Multiplicative inverse 

1) 1+7i 

Dividing complex numbers 

1) (3-i) ÷ (2+i) 
Check: 



Quadratic formula with imaginary answers 

—b±Vb 2  - 4ac  
X= 

2a 
1) X2-4X+5=0 

7- 2-1 



Operations with Complex Numbers 
Review 

Day 9 Operations with complex numbers review game.notebook 	 July 07, 2010 

Oct 22-1:34 PM 

Oct 22-1:34 PM 



Apr 19-9:00 AM 

X 

In the Arend &rem, o complex number a + hi is the point 
(11,4) or the vector from the origin to the point (8,6). 

Oraph the complex numbers: 

1. 3+41 	(3A) 

2. 2 •31 

3, 	.4-21 	(-4.2) 

4. 3 (vAlplp 	ton/ly P *CT OA 

3. 4i Nitlelp Pt nay 0 	' 

The complex number is 
represented by the point, or 
by the vector from the origin 

to the point,  

11 1 

.4.21 
2 

Yi 

3 

3 

41 

.9 

.2 

'3  

Argand Diagram 

1 

2.31 

X 

Graphing.notebook 	 July 07, 2010 

Apr 19-9:01 AM 

Add) 3 + 41 and + 21 
amphically. 

Graph the two complex 
numbers 3 + 4! and -4 +:1 as 

vectors. 

Create a parallelogram using 
these two vectors is adjacent 

sides. 

The answer to the addition is 
the vector forming the 

diagonal of the parallelogram 
(reed from the origin). 

This new veotor is called the 
resultant vector. 

Apr 19-9:02 AM 



2. Add graphically: 
(-2+4i) and (4+i) 

July 07, 2010 

.7- 3 0  
2 

Graphing.notebook 

Apr 19-9:02 AM 

Apr 19-9:04 AM 

Stitch/lit 3 — 41 from 	-11 

Subtraction it the process of 
adding the additive inverse. 

(.2  :1) • (3 v 4p 
.(.2..111-1,4 

• (4 • 11) 

Graph the two complex 
numbers as vectors. 

Graph the additive inverse of •2 
the number being subtracted. 

Create a parallelopram mini the 
first number and the additive 
inverse. The answer is the 

vector Conning the disponil of 
Ile parallelogram. 

3.41 

.24 

3 

1 2 3 

4 

4.41 	 Armand pip* 

Apr 19-9:02 AM 

1 . Represent the 
complex number 

2 + 3i 
graphically, 

Remember to drew the victor from the aright. 

reprosokt 

1 	 • 	 1 	 • 



July 07, 2010 Graphing.notebook 

3. Graphically subtract 
(-1+1) from (3+2i) 

BOW Romornbar from 
lho 

OraPhICe.11); • 
uubtract 

'.1+l fram 1421' 

oho .. (4+0 
• .(3+2I)* (1 4) • 

Apr 19-9:08 AM 

Apr 19-9:09 AM 

4. Graphically add: 
(2+i) and (4+2i) 
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