
8.6

Radicals - Rational Exponents

Objective: Convert between radical notation and exponential notation

and simplify expressions with rational exponents using the properties

of exponents.

When we simplify radicals with exponents, we divide the exponent by the index.
Another way to write division is with a fraction bar. This idea is how we will
define rational exponents.
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The denominator of a rational exponent becomes the index on our radical, like-
wise the index on the radical becomes the denominator of the exponent. We can
use this property to change any radical expression into an exponential expression.
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We can also change any rational exponent into a radical expression by using the
denominator as the index.
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World View Note: Nicole Oresme, a Mathematician born in Normandy was the

first to use rational exponents. He used the notation
1

3
•9p to represent 9

1

3. How-
ever his notation went largely unnoticed.

The ability to change between exponential expressions and radical expressions
allows us to evaluate problems we had no means of evaluating before by changing
to a radical.
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The largest advantage of being able to change a radical expression into an expo-
nential expression is we are now allowed to use all our exponent properties to sim-
plify. The following table reviews all of our exponent properties.

Properties of Exponents
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When adding and subtracting with fractions we need to be sure to have a
common denominator. When multiplying we only need to multiply the numera-
tors together and denominators together. The following examples show several
different problems, using different properties to simplify the rational exponents.
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x2y
2

3 · 2x
1

2 y
5

6

x
7

2y0
In numerator, need common denominator to add exponents

x
4

2 y
4

6 · 2x
1

2 y
5

6

x
7

2y0
Add exponents in numerator, in denominator, y0 =1

2



2x
5

2 y
9

6

x
7

2

Subtract exponents onx, reduce exponent on y

2x−1y
3

2 Negative exponentmoves down to denominator

2y
3

2

x
Our Solution

Example 7.
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It is important to remember that as we simplify with rational exponents we are
using the exact same properties we used when simplifying integer exponents. The
only difference is we need to follow our rules for fractions as well. It may be worth
reviewing your notes on exponent properties to be sure your comfortable with
using the properties.
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8.6 Practice - Rational Exponents

Write each expression in radical form.
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Simplify. Your answer should contain only positive exponents.
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8.6

Answers - Rational Exponents
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