
2 8 practice graphing linear and
absolute value inequalities
2 8 practice graphing linear and absolute value inequalities is an essential skill for
students learning algebra. Understanding how to graph these inequalities not only builds
foundational math skills but also enhances logical reasoning and problem-solving abilities.
In this comprehensive guide, we will explore the methods for graphing both linear and
absolute value inequalities. We will also provide step-by-step examples, tips, and practice
problems to solidify your understanding.

Understanding Linear Inequalities

Linear inequalities are mathematical expressions that involve a linear function and an
inequality sign. The general form is:

- \( ax + by < c \)
- \( ax + by \leq c \)
- \( ax + by > c \)
- \( ax + by \geq c \)

Where \( a \), \( b \), and \( c \) are constants. The goal is to find the set of all points \((x, y)\)
that satisfy the inequality.

Steps to Graph Linear Inequalities

1. Convert to Slope-Intercept Form: Begin by rearranging the inequality to the form \( y =
mx + b \), where \( m \) represents the slope and \( b \) is the y-intercept.

2. Graph the Boundary Line:
- If the inequality is strict (i.e., \( < \) or \( > \)), use a dashed line to indicate that points on
the line are not included.
- If the inequality is inclusive (i.e., \( \leq \) or \( \geq \)), draw a solid line.

3. Choose a Test Point: Select a point not on the boundary line (usually the origin \( (0, 0) \)
is a good choice). Substitute this point into the original inequality to determine if it satisfies
the inequality.

4. Shade the Appropriate Region:
- If the test point satisfies the inequality, shade the region that includes the test point.
- If it does not satisfy the inequality, shade the opposite side.



Example of Graphing a Linear Inequality

Let’s graph the inequality \( 2x + 3y < 6 \).

1. Rearranging to slope-intercept form:
\[
3y < -2x + 6 \quad \Rightarrow \quad y < -\frac{2}{3}x + 2
\]

2. Graph the boundary line:
- The y-intercept is \( 2 \) and the slope is \( -\frac{2}{3} \).
- Draw a dashed line for \( y = -\frac{2}{3}x + 2 \).

3. Choose a test point, such as \( (0, 0) \):
\[
2(0) + 3(0) < 6 \quad \Rightarrow \quad 0 < 6 \quad \text{(True)}
\]

4. Since \( (0, 0) \) satisfies the inequality, shade the region below the line.

Understanding Absolute Value Inequalities

Absolute value inequalities involve expressions where the absolute value is present. The
general forms are:

- \( |ax + b| < c \)
- \( |ax + b| \leq c \)
- \( |ax + b| > c \)
- \( |ax + b| \geq c \)

The absolute value represents the distance from zero, so the inequalities will often create
two cases to consider.

Steps to Graph Absolute Value Inequalities

1. Split into Two Cases: For an inequality like \( |ax + b| < c \), consider the two cases:
- \( ax + b < c \)
- \( ax + b > -c \)

2. Graph Each Case:
- Graph the inequalities as you would for linear inequalities, following the same steps of
finding the boundary lines and shading.

3. Determine the Intersection: The solution will be the region where both inequalities
overlap.



Example of Graphing an Absolute Value Inequality

Let's graph the inequality \( |x - 3| < 4 \).

1. Split it into two cases:
- Case 1: \( x - 3 < 4 \) which simplifies to \( x < 7 \)
- Case 2: \( x - 3 > -4 \) which simplifies to \( x > -1 \)

2. Graph the inequalities:
- For \( x < 7 \), draw a dashed vertical line at \( x = 7 \) and shade to the left.
- For \( x > -1 \), draw a dashed vertical line at \( x = -1 \) and shade to the right.

3. The solution is the region between \( -1 \) and \( 7 \).

Practice Problems

To master graphing linear and absolute value inequalities, try the following practice
problems:

Linear Inequalities
1. Graph the inequality \( 3x - 2y > 6 \).
2. Graph the inequality \( -x + 4y \leq 8 \).
3. Graph the inequality \( 5y + x < 10 \).

Absolute Value Inequalities
1. Graph the inequality \( |2x + 1| \geq 3 \).
2. Graph the inequality \( |x - 5| < 2 \).
3. Graph the inequality \( |3x - 6| > 9 \).

Conclusion

In conclusion, 2 8 practice graphing linear and absolute value inequalities is a vital
skill that enhances mathematical understanding. By following the structured approach
outlined above, you can effectively tackle these inequalities and improve your graphing
proficiency. With practice, you will become adept at identifying boundaries, shading
regions, and interpreting solutions. Keep practicing with the problems provided, and soon
you'll find yourself confidently graphing inequalities with ease!



Frequently Asked Questions

What is the difference between graphing linear
inequalities and absolute value inequalities?
Linear inequalities are graphed as half-planes on a coordinate grid, while absolute value
inequalities create V-shaped graphs due to the absolute value function, which reflects
points across the x-axis.

How do you determine whether to use a solid or dashed
line when graphing linear inequalities?
Use a solid line for 'less than or equal to' (≤) and 'greater than or equal to' (≥) inequalities,
while a dashed line is used for 'less than' (<) and 'greater than' (>) inequalities.

What steps should I follow to graph the inequality y >
2x + 1?
First, graph the line y = 2x + 1 using a dashed line since it's a greater-than inequality.
Then, shade the area above the line to indicate all the points where y is greater than 2x +
1.

When graphing the absolute value inequality |x - 3| < 4,
how do I find the boundary points?
To find the boundary points, solve the two inequalities: x - 3 < 4 and x - 3 > -4. This gives
you the interval (1, 7), which you would graph as a line segment with open circles at x = 1
and x = 7, shading between them.

How can I check my graphing of the inequality 3y - 6 <
9?
First, solve for y to get y < 5. Graph the line y = 5 with a dashed line and shade below it. To
check, pick a test point below the line (e.g., (0,0)) and see if it satisfies the original
inequality; if it does, your graph is correct.
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