
Section 2.4 - Complex Numbers 

Example: Solve x2 + 1 = 0. 

1,. =-·--) 

X -;. ±: h 
To overcome the inability to solve this in the real number system, a COMPLEX NUMBER SYSTEM 
was created. 

Complex Numbers 

A complex number has both a REAL component and an IMAGINARY component. 

A complex number is written in standard form as a+ bi, where a is a real part and bi is the 
imaginary part (b alone is a real number). 

Principal Square Roots of Negative Numbers 
If a is a positive number, the principal square root of the negative number -a is defined as: 

Examples: Write the complex number in standard form. 

1. ,f;,,.J -12 u-0. j_ i ri -i-) -;; ;, z. -r;;;, 

2. .J-4s-.J-21 = L fi'ef .,,. {vi 
=q~h --?;,~~ c;_i._-ifj 
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Section 2.4 - Complex Numbers 

Operations with Complex Numbers 
Addition and Subtraction: 

Examples: 
1. (4+7i)+(l-6i)= lj f 

3. 3i-(-2+3i)-(2+si)= 

:::- ~i, t- ;}-, ,, 1 - -:2- ,. 

-;; - t;i, 

4. (3+2i)+(4-i)-(7+i)= . 

~J t-1~-r-A -~ -/; -L 
::: 0 

RECALL: i1=i and i2 =-1, so i3=i•i2=i•(-1)=-i and i4 =i20 i2 =(-1)(-1)=1 

Examples (Multiplying): 

1. 4(-2+3i)= -i+-Ji~ 

3. (3+2i)(3-2i)= t) -0~ ,r' i. - tf 
-~ ~-4 (-r-) = 13 
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Section 2.4 - Complex Numbers 

Solve the following equations. 
1. x2 +4=0 

X ,_--:- --11 

'I~! M 
-::-!: ~Fl 

2. 3x2 -2x+5=0 

Qol 7Yl '+- ~ cJ-v I' ). _ ____,-
- tJ 1: l, '.t-..--1'lit -c--J-) j:: fc-;;z.) Z:.-l.f { y~) ----- :::. ...-------·--- \----

2/4 2-( 7::>) 

- --;.~ f '-\-&0 ?,~{-:5h 
_,. ---
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Section 2.4 - Complex Numbers 

Complex Conjugates 
The conjugate of a complex number of the form a+ bi is a- bi. 

Example: Multiply 4-3i by its complex conjugate. 

l Y-7i)(~ t-~1;) 
'11 . --2, :::.. l l-1-Zi., t rz - 1 L-

::-- )k -rCJ -:: % 
(],;A(,PrW£..I.A-()'S~ 
UK£ 'k:Y C!Wi H'INOl.E 
ii-£ f'f-ffl;JCS I-ERE SH()(Jl.D 
f'RmASLYJUSTL£i'NE 1'«)1.1. 

~H, ( 

OJ 
ffi 

Example: Write the quotient of the following complex number in standard form ( a + b1J 

~+1i~ -t-l--Zi. ~l..-1. -z. 
lt -r 1:i.. - -Y i.. 2-
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