
quadratic inequalities worksheet with
answers
Quadratic inequalities worksheet with answers are essential tools for students to practice and master
the concepts associated with quadratic inequalities. Quadratic inequalities involve expressions that
can be represented in the form of ax² + bx + c > 0, ax² + bx + c < 0, ax² + bx + c ≥ 0, or ax² + bx +
c ≤ 0, where a, b, and c are constants. Understanding how to solve these inequalities is crucial for
students as they build their algebra skills and prepare for more advanced mathematical concepts.
This article will explore the key concepts of quadratic inequalities, provide a variety of practice
problems, and present a worksheet complete with answers.

Understanding Quadratic Inequalities

Quadratic inequalities are expressions that require finding the range of values for the variable that
satisfies the inequality. They can be solved using various methods, including:

1. Graphical Method: Visualizing the quadratic function on a graph helps in understanding where the
parabola intersects the x-axis and where the function lies above or below the x-axis.
2. Factoring Method: This involves factoring a quadratic expression into simpler linear factors, making
it easier to analyze the intervals where the inequality holds true.
3. Test Points Method: After identifying key points (roots) from the quadratic, test points from the
intervals can be substituted back into the inequality to determine where it holds.
4. Using the Quadratic Formula: For quadratics that are difficult to factor, the quadratic formula can
be employed to find the roots, which are then used to test intervals.

Graphical Representation

To understand quadratic inequalities, it is essential to grasp the graphical representation of quadratic
functions. A typical quadratic function in standard form is expressed as:

\[ f(x) = ax^2 + bx + c \]

- If a > 0, the parabola opens upwards.
- If a < 0, the parabola opens downwards.

The x-intercepts (roots) of the quadratic function can be found using the quadratic formula:

\[ x = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a} \]

These roots are critical because they divide the x-axis into intervals that can be tested to determine
where the inequality holds.



Example of Solving a Quadratic Inequality

Consider the quadratic inequality:

\[ x^2 - 5x + 6 < 0 \]

1. Find the roots: Factor the quadratic:
\[ (x - 2)(x - 3) < 0 \]
The roots are x = 2 and x = 3.

2. Identify intervals: The roots divide the number line into three intervals:
- \( (-\infty, 2) \)
- \( (2, 3) \)
- \( (3, \infty) \)

3. Test points in each interval:
- For \( (-\infty, 2) \), test x = 0:
\[ (0 - 2)(0 - 3) = 6 > 0 \]
- For \( (2, 3) \), test x = 2.5:
\[ (2.5 - 2)(2.5 - 3) = -0.25 < 0 \]
- For \( (3, \infty) \), test x = 4:
\[ (4 - 2)(4 - 3) = 2 > 0 \]

4. Conclusion: The solution to the inequality \( x^2 - 5x + 6 < 0 \) is:
\[ x \in (2, 3) \]

Quadratic Inequalities Worksheet

Below is a quadratic inequalities worksheet designed for practice. Each problem requires solving the
quadratic inequality and writing the solution in interval notation.

Worksheet Problems:

1. Solve the inequality \( x^2 + 4x - 5 \geq 0 \).
2. Solve the inequality \( 2x^2 - 8x < 0 \).
3. Solve the inequality \( x^2 - 6x + 8 \leq 0 \).
4. Solve the inequality \( -x^2 + 3x - 2 > 0 \).
5. Solve the inequality \( x^2 - 2x - 8 \geq 0 \).
6. Solve the inequality \( x^2 + 2x < 3 \).

Answers to the Worksheet

1. Problem 1: \( x^2 + 4x - 5 \geq 0 \)
- Roots: \( x = -5, 1 \)
- Test intervals: \( (-\infty, -5), (-5, 1), (1, \infty) \)
- Solution: \( x \in (-\infty, -5] \cup [1, \infty) \)



2. Problem 2: \( 2x^2 - 8x < 0 \)
- Factor: \( 2x(x - 4) < 0 \)
- Roots: \( x = 0, 4 \)
- Solution: \( x \in (0, 4) \)

3. Problem 3: \( x^2 - 6x + 8 \leq 0 \)
- Roots: \( x = 2, 4 \)
- Solution: \( x \in [2, 4] \)

4. Problem 4: \( -x^2 + 3x - 2 > 0 \)
- Factor: \( -(x - 1)(x - 2) > 0 \)
- Roots: \( x = 1, 2 \)
- Solution: \( x \in (1, 2) \)

5. Problem 5: \( x^2 - 2x - 8 \geq 0 \)
- Roots: \( x = -2, 4 \)
- Solution: \( x \in (-\infty, -2] \cup [4, \infty) \)

6. Problem 6: \( x^2 + 2x < 3 \)
- Rewrite as: \( x^2 + 2x - 3 < 0 \)
- Factor: \( (x - 1)(x + 3) < 0 \)
- Roots: \( x = -3, 1 \)
- Solution: \( x \in (-3, 1) \)

Conclusion

Understanding and solving quadratic inequalities is a fundamental skill in algebra that lays the
groundwork for higher-level mathematics. The provided quadratic inequalities worksheet with
answers serves as a valuable resource for students seeking to enhance their problem-solving abilities.
Through practice, students can become proficient in identifying intervals that satisfy the inequality,
utilizing various methods to arrive at correct solutions. As they progress, they will find that these skills
not only aid in their academic pursuits but also enhance their analytical thinking capabilities essential
for real-world problem-solving.

Frequently Asked Questions

What is a quadratic inequality?
A quadratic inequality is a mathematical expression that involves a quadratic polynomial and an
inequality symbol (such as <, >, ≤, or ≥) instead of an equals sign.

How do you solve a quadratic inequality?
To solve a quadratic inequality, first solve the corresponding quadratic equation to find the roots, then
test intervals between the roots to determine where the inequality holds true.



What are the key steps in creating a quadratic inequalities
worksheet?
Key steps include defining the learning objectives, creating a variety of problems that cover different
types of quadratic inequalities, providing clear instructions, and including an answer key.

Why is it important to include an answer key in a quadratic
inequalities worksheet?
An answer key helps students verify their work, understand their mistakes, and allows teachers to
quickly assess student understanding of the material.

Can you provide an example of a quadratic inequality?
An example of a quadratic inequality is x^2 - 5x + 6 < 0, which can be solved by finding where the
quadratic expression is less than zero.

What are some common mistakes students make when
solving quadratic inequalities?
Common mistakes include miscalculating the roots, incorrectly testing intervals, and forgetting to
consider the direction of the inequality when graphing.

How can technology assist in solving quadratic inequalities?
Technology such as graphing calculators or software can help visualize the quadratic function, identify
roots and intervals, and verify solutions to inequalities.

What resources are available for creating quadratic
inequalities worksheets?
Resources include online math worksheet generators, educational websites offering pre-made
worksheets, and textbooks that provide examples and exercises on quadratic inequalities.
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