3.5 Solving Absolute Value Inequalities

Objectives:

« Solve absolute value inequalities algebraically.
» Understand and interpret geometrically the solution to an absolute value inequality.
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Example 1A Using the geometric understanding to solve.

Solve: |x| <3
https://youtu.be/b5N6k_cg7JY

Most absolute value linear and quadratic inequalities can be solve exactly using algebra. The
idea behind the algebras is to understand the absolute value as a distance on the number line.

For example | x| < 5 means:
The distance from x to zero is less than or equal to 5.

Graphing this on a number line shows that these are all numbers —5 < x < 5.




Similarly, the inequality | x| > 5 means:
The distance from x to zeroes greater than or equal to 5.
Graphing this on a number line shows that these are all numbers such thatx < —5orr > 5

5 units 5 units

Example 1B Using the definition of absolute value and algebra.

Solve: |x| <3
https://youtu.be/SWIznXgkOKU

Guide to Absolute Inequalities
Let k be a positive real number and r be a real number.
Then,

|r| <k isequivalentto —k <r <k

|r| > k isequivalentto r <—k U r>k

|
Example 2

Solve: |3x—7| <l11
https://youtu.be/b-5pr6vfJn0

|
Example 3

Solve: |5x+2| >3
https://youtu.be/0ei-5z66li4



Absolute Value Quadratics

Example 4
Solve: |x2—x —4| >2

https://youtu.be/dXz3IMN7E]!

Example 5

Solve: [x2+2x+1| <4
https://youtu.be/PJKEKXdiNHI
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