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WHAT'S COVERED

In this lesson, you will learn how to identify the correct evaluation of an expression with exponents.
Specifically, this lesson will cover:

1. Introduction to Exponents

An exponent is repeated multiplication. This means that if we have the same number used in multiplication
several times, we can express this using an exponent. Look at the following example:

4-4:4 e see the number 4 three times

3
4 Expressed using an exponent

Let's examine the relationship between the 4 and the 3. We refer to 4 as the base of the expression. This is
the number that is being multiplied. 3 is called the exponent, and it tells us how many times to use the base in
a chain of multiplication. So we interpret 4 cubed as repeated multiplication: using 4 as the base in a chain of
multiplication 3 times.

How do we read expressions with exponents? 4 cubed is read as "4 to the 3rd power." Here are some other
ways to say the same thing:

e 4 to the power of 3
e 4 raised to the 3rd
e 4 raised to the 3rd power

e 4 raised to the power of 3

Common language includes words such as "power" and "raised" and we read the base number as a normal
standard number, but the exponent could be read as an ordinal number (first, second, third, etc.)
Next, we are going to talk about some common exponents: 2 and 3.

1a. Exponents of 2 and 3

When a base is raised to the power of 2, a common way of talking about something to the power of two is
using the term "squared." Think about the area of a square. A square has side lengths that are equal to each
other, and we multiply them together to find the area. So the side length squared gives us the area of the
square.
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When a base is raised to the power of 3, we commonly say that the base is "cubed." Like squaring and area,
we can think about the volume of a cube. A cube has side lengths that are equal in measure, and we multiply
the dimensions to find the volume. So the side length cubed gives us the volume of a cube.

BIG IDEA

Any base raised to the exponent 2 is called squaring the base. Any base raised to the exponent 3 is
called cubing the base.

1b. Exponents of 1and O

Now let's talk about two other special exponents: one and zero. Recall that the exponent tells us how many
times to use the base in a chain of multiplication. So if the exponent is 1, the expression simply equals the
base, no matter what the base is.

What if the exponent is zero? A common mistake is to think that anything raised to the power of zero is zero,
but this is not correct. Let's approach a zero exponent by writing another expression with an exponent, and

working our way down to an exponent of zero.

> EXAMPLE
4 =4-4-4
47 =44
4" =4
4% =1

You can see as the exponent goes down by one, you are dividing the value by the base. So when you

A =4 4% o
reach ,to find %, divide 4 by 4, which is equal to 1.

BIG IDEA

Any number, variable, or expression raised to the power of 1 remains the same.

(31" =31

x+2)' =(x+2)

BIG IDEA

Any number, variable, or expression raised to the power of zero equals 1.

(N’ =1
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(x—4)° =1

SUMMARY

Exponents are used to denote how many times a number is being multiplied by itself or repeated
multiplication. In the form b to the power of x, the b is the number that is being multiplied, which we

call our base. The x is the exponent, which tells us how many times we're multiplying by that base.

Common cases are exponents of 2 and 3. Any base raised to the exponent 2 is called squaring the
base. Any base raised to the exponent 3 is called cubing the base. There are also special cases
involving exponents; exponents of 1 and 0. Any number, variable, or expression raised to the power

of 1 remains the same. Any number, variable, or expression raised to the power of zero equals 1.

Source: ADAPTED FROM "BEGINNING AND INTERMEDIATE ALGEBRA" BY TYLER WALLACE, AN OPEN
SOURCE TEXTBOOK AVAILABLE AT www.wallace.ccfaculty.org/book/book.html. License: Creative
Commons Attribution 3.0 Unported License
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