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Definitions
• Imaginary Unit    :      is the representation the 

non-real number           .  

• Imaginary Number: Has the form      , where                
and                      

• Complex Numbers: The combination of the real 
number system and the imaginary number 
system. Complex numbers are of the form              
, where       is the real part and         is the 
imaginary part. 

i i
−1

bi
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a + bi
a bi



Ex. 1: Rewrite each radical in simplest terms within 
the complex number system. (You should use the 
imaginary unit i when necessary.) 

a) 

b) 

c) 

d) 

e)

−16

49

18

−48

−24



How do we determine whether or not we need to use             
              for any radical?i = −1



Ex. 2: Rewrite each complex number as a radical (do 
not include the imaginary unit i). 

a) 

b) 

c) 

d) 

e)

4i

9i

2i 3

3 7

6i 2



Operations on Complex Numbers

Adding and subtracting complex numbers works exactly like it 
does with polynomials...think about it as collecting “like” terms.

Multiplying complex numbers also works like it does with 
polynomials. You may use the area model to do this, as 
well. 

However, you must simplify complex number products 
further by noting that                            .i2 = −1( )2 = −1



Multiplying Complex Numbers
Ex.3: Multiply each set of complex numbers. Be sure to 
simplify your answers by combining like terms and using the 
identity          .

a) 

b)

c)       

i2 = −1

 2i i 5i

2 + 5i( ) 3− 7i( )

−3− i( ) 4 − 9i( )



Complex Conjugates
Def: A complex conjugate is a complex number that 
when multiplied by another complex number results in a 
product that is wholly real. 

The complex conjugate of                 is             . 

The modulus of a complex number is the square root of 
the product of the complex number and its conjugate. It 
represents the absolute value of the complex number.

a + bi a − bi



Ex. 4: Find the modulus of each complex number. 

a) 

b)

2 − 5i

−4 + 3i



Dividing Complex Numbers 

*When dividing complex numbers, you must rationalize 
the denominator by multiplying by the complex conjugate 
of the denominator. This will allow you to rewrite the 
quotient in standard form                  .a + bi



Ex. 5: Find the quotient of each set of complex 
numbers by rationalizing the denominator, then 
writing the result in standard form. 

a) 

b)

2 + 5i
−1+ 4i

−3− 6i
7 − i



The Complex Plane

*Complex numbers can be plotted on the complex plane, 
which looks the same as the xy-coordinate plane, except 
the horizontal axis is called the real axis and the vertical 
axis is called the imaginary axis. 



Ex. 6: Plot the following on the complex plane. 

a) 

b) 

c)

4 − 2i

−4 + i

7 − 6i( )+ −3+ 5i( )


