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CHAPTERRational Exponents 
and Radicals
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Complex Numbers8.5
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Simplify complex numbers
Add and subtract complex numbers
Multiply complex numbers
Divide complex numbers

1

Objectives
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Simplify complex numbers
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Simplify complex numbers
The radical expression          is not a real number because 
there is no real number whose square is –4. However, the 
solution of an algebraic equation is sometimes the square 
root of a negative number.

During the late 17th century, a new number, called an 
imaginary number, was defined so that a negative number 
would have a square root. The letter i was chosen to 
represent the number whose square is –1.

An imaginary number is defined in terms of i.
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Simplify complex numbers

It is customary to write i in front of a radical to avoid 
confusing         with 
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Example 1
Simplify:

Solution:
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Simplify complex numbers
The set containing the real numbers and the imaginary 
numbers is called the set of complex numbers.
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Simplify complex numbers
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Example 2
Write                     in standard form.

Solution:
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Example 2 – Solution cont’d
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Add and subtract complex numbers
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Add and subtract complex numbers
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Example 3
Add or subtract.

Solution:
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Example 3 – Solution cont’d
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Multiply complex numbers
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Multiply complex numbers
When we multiply complex numbers, the term i2 is 
frequently a part of the product. Recall that i2 = –1.
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Example 4
Multiply.

Solution:
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Example 4 – Solution cont’d
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Example 4 – Solution cont’d
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Example 4 – Solution cont’d
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Divide complex numbers
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Divide complex numbers
A fraction containing one or more complex numbers is in 
simplest form when no imaginary number remains in the 
denominator.
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Example 5
Divide. 

Solution:
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Example 5 – Solution cont’d
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Divide complex numbers

The conjugate of a complex number is used to divide 
complex numbers when the denominator is of the form 
a + bi.
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Example 6
Divide.

Solution:
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Example 6 – Solution cont’d
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Example 6 – Solution cont’d
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Example 6 – Solution cont’d


