
2 5 skills practice solving equations
involving absolute value
2 5 skills practice solving equations involving absolute value is a
fundamental concept in mathematics that students often encounter in their
studies. Absolute value is a measure of distance from zero on the number
line, and it is essential to understand how to solve equations that involve
this concept. Whether you are a student preparing for a test, a parent
helping your child with homework, or a teacher looking for effective methods
to convey these skills, mastering absolute value equations is crucial. This
article will delve into the skills needed to solve these equations, provide
practice problems, and explore strategies for success.

Understanding Absolute Value

Before diving into solving equations, it is important to understand what
absolute value means. The absolute value of a number refers to its distance
from zero, regardless of direction. For example:

- The absolute value of 5 is 5.
- The absolute value of -5 is also 5.

This can be written mathematically as:
- |5| = 5
- |-5| = 5

In general, the absolute value of a number \( x \) is defined as follows:

\[ |x| =
\begin{cases}
x & \text{if } x \geq 0 \\
-x & \text{if } x < 0
\end{cases} \]

Understanding this concept is essential for solving equations that
incorporate absolute values.

Solving Basic Absolute Value Equations

When solving absolute value equations, the first step is to isolate the
absolute value expression. Once you have done that, you can set up two
separate equations based on the definition of absolute value.



Steps to Solve Absolute Value Equations

1. Isolate the Absolute Value: Ensure the absolute value expression is alone
on one side of the equation.

2. Set Up Two Equations: Based on the definition of absolute value, create
two equations:
- The first equation is the same as the expression inside the absolute value.
- The second equation is the negative of that expression.

3. Solve Each Equation: Solve both equations separately.

4. Check Your Solutions: Substitute your answers back into the original
equation to ensure they satisfy it.

Example 1

Consider the equation:
\[ |x - 3| = 7 \]

1. Isolate the Absolute Value: The absolute value is already isolated.

2. Set Up Two Equations:
- \( x - 3 = 7 \)
- \( x - 3 = -7 \)

3. Solve Each Equation:
- For \( x - 3 = 7 \):
\( x = 10 \)
- For \( x - 3 = -7 \):
\( x = -4 \)

4. Check Your Solutions:
- For \( x = 10 \): \( |10 - 3| = |7| = 7 \) (valid)
- For \( x = -4 \): \( |-4 - 3| = |-7| = 7 \) (valid)

Thus, the solutions are \( x = 10 \) and \( x = -4 \).

Solving Absolute Value Equations with
Additional Terms

Sometimes, absolute value equations may involve additional terms. The same
principles apply, but you need to ensure you simplify the equation first.



Example 2

Consider the equation:
\[ |2x + 1| + 3 = 11 \]

1. Isolate the Absolute Value:
\[ |2x + 1| = 8 \]

2. Set Up Two Equations:
- \( 2x + 1 = 8 \)
- \( 2x + 1 = -8 \)

3. Solve Each Equation:
- For \( 2x + 1 = 8 \):
\( 2x = 7 \)
\( x = \frac{7}{2} \) or \( x = 3.5 \)
- For \( 2x + 1 = -8 \):
\( 2x = -9 \)
\( x = -\frac{9}{2} \) or \( x = -4.5 \)

4. Check Your Solutions:
- For \( x = 3.5 \): \( |2(3.5) + 1| + 3 = |8| + 3 = 11 \) (valid)
- For \( x = -4.5 \): \( |2(-4.5) + 1| + 3 = |-8| + 3 = 11 \) (valid)

The solutions are \( x = 3.5 \) and \( x = -4.5 \).

Practice Problems

To strengthen your skills, try solving the following absolute value
equations:

1. \( |x + 4| = 10 \)
2. \( |3x - 5| + 2 = 11 \)
3. \( |2x - 7| = 3 \)
4. \( |x/2 + 1| = 5 \)
5. \( |4x + 1| - 3 = 9 \)

Strategies for Success

Here are some tips that can help you master solving absolute value equations:

- Practice Regularly: The more you practice, the more comfortable you will
become with the concept.
- Visualize with Number Lines: Drawing a number line can help you understand
where the solutions lie.
- Work in Groups: Studying with peers can provide different perspectives and



explanations that may help you grasp the concepts better.
- Use Online Resources: There are many online platforms with additional
practice problems and tutorials.
- Stay Patient: Some equations can be tricky. Take your time to ensure you
understand each step.

Conclusion

In conclusion, 2 5 skills practice solving equations involving absolute value
is an essential mathematical skill that can be mastered with consistent
practice and understanding. By following the outlined steps, practicing with
various problems, and employing effective strategies, you can become
proficient in solving absolute value equations. Remember that persistence is
key, and with time, you will find that these equations become easier to
handle. Whether you are preparing for an exam or simply looking to improve
your math skills, the ability to solve absolute value equations will serve
you well in your academic journey.

Frequently Asked Questions

What is the absolute value of an equation?
The absolute value of an equation represents the distance of a number from
zero on the number line, regardless of direction.

How do you solve an absolute value equation like |x
- 3| = 5?
To solve |x - 3| = 5, you set up two equations: x - 3 = 5 and x - 3 = -5.
Solving these gives x = 8 and x = -2.

What steps should be followed when solving |ax + b|
= c?
First, isolate the absolute value expression, then create two separate
equations: ax + b = c and ax + b = -c, and solve each for x.

Can an absolute value equation have no solution?
Yes, if the expression inside the absolute value cannot equal the value on
the other side (e.g., |x| = -3), there are no solutions.



How do you check your solutions for absolute value
equations?
Plug the solutions back into the original equation to see if they satisfy the
equality.

What is the graphical representation of absolute
value equations?
Absolute value equations graph as V-shaped graphs, where the vertex is the
point at which the expression inside the absolute value equals zero.

How do you solve an equation with nested absolute
values, such as | |x| - 2| = 3?
First, break it into cases: |x| - 2 = 3 and |x| - 2 = -3. Then solve each
case separately.

What is a common mistake when solving absolute value
equations?
A common mistake is forgetting to consider both cases when removing the
absolute value, which can lead to missing solutions.

Can the absolute value of a negative number be
simplified?
No, the absolute value converts negative numbers to positive. For example, |
-5 | = 5.

What type of equations can involve absolute values?
Absolute values can appear in linear equations, quadratic equations, and even
higher-degree polynomial equations, as long as they can be simplified.
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