Complex Numbers

October 11, 2015

1.4

2.
3

Complex Numbers

GOALS:
1.

Define complex numbers as those that
include negative radicals.

Define i =\/? and 12=-1

. Perform operation of addition, subtraction,
multiplication and division with complex
numbers.

Study 1.4 CVC 1-7
#1,5,9, 13, ...57; 55

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homeworl k
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1.4 Complex Numbers

Introduction: Previously...

& =
V& =N = N
VE =V = VT

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
5 ]
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1.4 Complex Numbers

Introduction: Previously...

\25 = 5
Vi =92 = 3v2

VT =VEVT = 22

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homewor! k

College Algebra & Trig Home Page

1.4 Complex Numbers

Introduction: VWhat about...?

25 = 7? notreal

25 =\ N1 =_ 1

Can we define \/ -1

SO we can use it in computations?

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
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1.4 Complex Numbers

Introduction: VWhat about...?

\/E = ? notreal

Can we define -1
SO we can use it in computations?

Yes! Define:

i=\-1 and 4=-1

2= [ = (1) = -1

power rule
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homewor k
College Algebra & Trig Home Page 4
1.4 Complex Numbers i =1 and 2= -1

Define: Complex Number

a + bl eqg: 3+2i
where a isreal & bi isimaginary

If a=0,then0+bi = bi eg: 2i
pure imaginary

If b=0,thena+0i = a eg: 3
real number

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

a8
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© G. Battaly 2015


http://www.battaly.com/algebra_trig/
http://www.battaly.com/algebra_trig/homework/1_4_complexnumbers.htm
http://www.battaly.com/algebra_trig/
http://www.battaly.com/algebra_trig/homework/1_4_complexnumbers.htm

Complex Numbers October 11, 2015

1.4 Complex Numbers i =vV-1 and i2=-1

Operationswith Complex Numbers
a + bi

treat b/ termsas if it werea variable term
and complete the operation & simplification

Note: / is not a variable

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homeworl k

College Algebra & Trig Home Page

1.4 Complex Numbers i =vV-1 and i2=-1

agn . Operationswin Complex Numbers
Addition: o b
treat bi termsas if it werea variable term

" " and complete the operation & simplification
(-2 + 6[) + (4 = I) Note: i is not a variable

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
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1.4 Complex Numbers i =vV-1 and i2=-1

Add itiOn ) Operationswith Complex Numbers

a+bi

treat bi termsas if it werea variable term
and complete the operation & simplification

(-2+6i)+ (4-1) Nols: | I ot a varabe
-2+6i +4-]
2+4+6i-1
2+ 5i

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

a
College Algebra & Trig Home Page

1.4 Complex Numbers i =vV-1 and i2=-1

Operationswin Complex Numbers

Subtraction: g

treat bi termsas if it werea variable term

" " and complete the operation & simplification
(-2 + 6’) = (4 = I) Note: i is not a variable

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

a
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1.4 Complex Numbers i =vV-1 and i2=-1

Operationswih Complex Numbers

Subtraction: g

treat bi termsas if it werea variable term

(-2 +6i) - (4 - ) e
2+6i -4+i

-6+ 7i

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

a
College Algebra & Trig Home Page

1.4 Complex Numbers i =vV-1 and i2=-1

Operationswin Complex Numbers

Multiplication: a b

treat bi termsas if it werea variable term
and complete the operation & simplification

(_2 -+ 6’) (4 - I) Note: 7 is not a variable

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

a
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1.4 Complex Numbers i =vV-1 and i2=-1

Operationswih Complex Numbers

Multiplication: a s bi

treat bi termsas if it werea variable term
and complete the operation & simplification

(_2 + 6[) (4 - [) Note: i is not a variable

FOIL: (-2)(4) + (-2)(-) + (6/)(4) + (61)(-/)
(-8) + (2i) + (24i) + (-6/%)
-8 + 26/ + (-6)(-1)
-8 + 26/ + 6
-2 + 26i

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

a
College Algebra & Trig Home Page

1.4 Complex Numbers i =vV-1 and i2=-1
Division:
. How?
(-2 + 6/)
(4 - [) Use Multiplication Property of One:

1. Want result in a + bi form with no
denominator.

2. Use process similar to rationalizing
the denominator. In this case, want a
denominator that is a real number ( no
complex part).

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
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1.4 Complex Numbers i =vV-1 and i2=-1
AR How?
Division:
(-2 + 6i)
(4-1)
. Use
(-2+6i) ._ 7 Multiplication
(4 - i) (4 + i) Property of One
1.4 Complex Numbers i =vV-1 and i2=-1
Division: How?
(-2 + 6i)
(4-1)
. . Use
((2+6i) . (4+1]) Multiplication
(4 - I) (4 + I) Property of One
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1.4 Complex Numbers

Division: (-2 + 6i)
(4-1)

(-2 +6i) . (4+1)

i=V-1 and i2=-1
How?

(4-1)
(-2+6i) (4+i) =

(4 +1)

-8 -2i +24i + 6/2

College Algebra & Trig Home Page
- 0

(4-10) (4+i) 16 - 12
= -8+22/+6(-1) = -14 + 22j
16 - (-1) 17
= 14 + 22 e}+ bi
orm
17 17
e 1 HO::: gN:tes: Prof. G. Battaly, Westchester Community College, NY '.{H oooooo k
1.4 Complex Numbers oNTT g 2 -1
Simplify:
1. 7-(—9+2i)_ (_17_,’)
2. (2+7)2-7i)
3 5i
2-]
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1.4 Complex Numbers i =vV-1 and i2=-1
Simplify:

1. 7-(-9+2)- (17 -)) 33-
2. (2+7)2-7i) 53

3. 5i A+2
2-i

4. 5+-8 +3+-18 19iNZ
5. (-5-4-9) 16 +30
6. V-12 (\-4 -2) -4V3 =206

7. -15-~/-18 5 -2
33

ﬁﬁ

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page

1. 7-(-9+2)- (-17-1) 33 -

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
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1. 7-(-9+2i)- (-17 - )
749 =20 #1144

33 =

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page

33-i

~ Homework
i

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page

-1+2i

Homework
|
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3. oI

-1+2i

College Algebra & Trig Home Page

— — b
= [ = - '
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
College Algebra & Trig Home Page
Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework
|
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5 1[0 )2 (a+b)7~=‘a}=‘«?”t5"5L
5. (5-9) (aib)ath)

Cs-3)" .
(—r)z'r;l(*f)(-l«' + ('Sﬁ)

Bl a
954300+ 1(-1)
)b+ 30n

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homeworl k

_ College Algebra & Trig Home Page
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homewor] k

College Algebra & Trig Home Page
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6. \-12 (N4 -+2)
s (21
4fg-aﬁﬁ
g - Juib
—yR-ulk

\'—-’9\: HEH
:2)5

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homewor k
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15-\TE 7 - [
/. 1533 18 X ) H
;//S‘-—;AJE a_(bﬂ):f_’:)‘}ia
33
3¢5) +3(-u2)
33
A -5 Al
3 (-2 ; 5) ‘ S
_College Algebra & Trig Ho:e Page o et Communiy ot T GH oooooo k
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