
© 2024 SOPHIA Learning, LLC. SOPHIA is a registered trademark of SOPHIA Learning, LLC. Page 1

Absolute Value Equations
by Sophia

  

In this lesson, you will learn how to solve an absolute value equation. Specifically, this lesson will cover:

1. Absolute Value Review

2. Equations in the Form |x  |

3. Equations in the Form |mx + b  |

1. Absolute Value Review

The absolute value of a number is the distance from zero on the number line. Distance is never a negative
value, so absolute value never returns a negative.

We can look at the number line and see that the absolute value of a positive number and the absolute value of a
negative number are both positive:

Both -4 and 4 are 4 units away from zero on the number line. We can say that  and .

This leads to a piecewise definition of absolute value:

  FORMULA TO KNOW

Absolute Value

This means that if x is zero or greater, the value of x does not change when we apply the absolute value.

However, if x is negative, we change the sign of x when applying the absolute value, so as to make it positive.

WHAT'S COVERED
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2. Equations in the Form |x  |

When we solve any absolute value equation, we just remember that the expression can be positive or negative,
and still have the same absolute value. For this reason, we create two separate equations: one with a positive

value, and one with a negative value, for the expression inside absolute value bars:

Create two equations

Our solution

To solve absolute value equations, we can remove the absolute value bars only if we create two equations: one
equation will look nearly identical to the original absolute value equation, while the second equation will

consider the case when the expression is negative.

Next, we will consider more complex absolute value equations

3. Equations in the Form |mx + b  |

Once again, we are going to solve this equation by creating two separate equations without absolute value

bars. One equation will contain the expression exactly as it appears within the absolute value bars. The second
equation must consider the case when the expression has the opposite value. That is, we reverse the sign on

the other side of the equation:

EXAMPLE  Find the solutions to the absolute equation .

Create two equations

Solve each equation

Next, we solve each equation individually and include both solutions for x as solutions to the absolute value

equation.

Solve the first equation by subtracting 2 from both sides

Divide both sides by 3

Our solution

Solve the second equation by subtracting 2 from both sides

Divide both sides by 3
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Convert into a decimal

Our solution

The solutions to  are .

⭐  BIG IDEA

Create two equations, each without absolute value bars. One equation will remain the same in every other

respect, while the second equation will have the opposite value (reversed sign) on the other side of the

equation.

  

The absolute value of a number is its distance from 0 on the number line, and is always non-negative.

We discussed two types of absolute value equations: equations in the form lx  l and equations in the

form lmx + b  l. When solving absolute value equations, we must consider both the positive and negative

values of the expression inside the absolute value bars, because they can equal the same value once

we take the absolute value. Also, when solving absolute value equations, the first step is to isolate the

absolute value expression on one side of the equation.
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