solve the following inequality which graph
shows the correct solution

solve the following inequality which graph shows the correct solution is a common problem in
algebra and precalculus that tests understanding of inequalities and their graphical representations.
Understanding how to solve inequalities and interpret the corresponding graphs is essential for
students and professionals working with mathematical models, data analysis, or applied sciences.
This article will explore the step-by-step process of solving inequalities, methods to graph
inequalities on a number line or coordinate plane, and how to determine which graph correctly
depicts the solution set. Key terms such as solution sets, boundary points, open and closed circles,
and shading will be explained to facilitate comprehension. By analyzing different types of
inequalities and their graphical solutions, readers will gain the skills necessary to solve the following
inequality which graph shows the correct solution questions confidently. The discussion also
includes practical examples and tips for avoiding common mistakes when interpreting graphs of
inequalities.

¢ Understanding Inequalities and Their Solutions
e Graphical Representation of Inequalities
e Steps to Solve the Following Inequality Which Graph Shows the Correct Solution

e Common Types of Inequalities and Corresponding Graphs

e Tips for Interpreting Inequality Graphs Accurately

Understanding Inequalities and Their Solutions

Before determining which graph correctly represents the solution to an inequality, it is crucial to
understand what inequalities are and how their solutions are expressed. An inequality is a
mathematical statement that compares two values or expressions using inequality symbols such as
<, >, <, or =. The solution to an inequality consists of all values that make the inequality true. This
solution set can be represented algebraically or graphically.

Types of Inequalities

Inequalities can be classified into several types based on their symbols and expressions:
e Linear inequalities - involve linear expressions, for example, x + 3 > 5.
¢ Compound inequalities - combine two inequalities using “and” or “or,” suchas 2 <x < 7.

¢ Quadratic inequalities - involve quadratic expressions, for example, x? - 4 < 0.



e Absolute value inequalities - involve absolute value expressions, such as |x - 2| = 3.

Solution Sets

The solution set of an inequality includes all values that satisfy the inequality. It can be represented
using interval notation, set-builder notation, or graphically on a number line or Cartesian plane.
Recognizing the type of inequality is essential to determine the solution method and appropriate
graph.

Graphical Representation of Inequalities

Graphs visually display the set of all solutions to an inequality and are powerful tools for
understanding and communicating mathematical relationships. Graphs typically use number lines
for single-variable inequalities and coordinate planes for inequalities involving two variables.

Number Line Graphs

For inequalities involving one variable, graphing on a number line is common. Key graphical
elements include:

e Boundary points: Indicate critical values where the inequality changes from true to false.

¢ Open circles: Represent values not included in the solution (used for strict inequalities < or
>).

¢ Closed circles: Represent values included in the solution (used for inclusive inequalities < or
>).

e Shading: Indicates the range of values that satisfy the inequality.

Coordinate Plane Graphs

For inequalities involving two variables, graphs are drawn on the Cartesian plane. The boundary is
typically a line derived from the corresponding equation (replacing the inequality symbol with an
equals sign). Key concepts include:

¢ Solid line: Indicates that points on the line satisfy the inequality (< or =).
e Dashed line: Indicates the line itself is not included in the solution (< or >).

e Shaded region: Represents all points (x, y) that satisfy the inequality.



Steps to Solve the Following Inequality Which Graph
Shows the Correct Solution

To solve the following inequality which graph shows the correct solution, a systematic approach is
required. This ensures accuracy and clarity in identifying the solution and its graphical
representation.

Step 1: Isolate the Variable

Manipulate the inequality to isolate the variable on one side. This may involve addition, subtraction,
multiplication, or division, keeping in mind that multiplying or dividing by a negative number
reverses the inequality sign.

Step 2: Simplify the Expression

Simplify both sides of the inequality by combining like terms and reducing expressions. This step
helps clarify the solution set and boundary points.

Step 3: Determine the Boundary Points

Find the critical values where the inequality becomes an equality. These points form the boundaries
on the graph and indicate where shading begins or ends.

Step 4: Decide on Open or Closed Circles/Lines

Identify whether the boundary points are included in the solution. Use closed circles or solid lines
for inclusive inequalities (<, =) and open circles or dashed lines for strict inequalities (<, >).

Step 5: Graph the Solution Set

Shade the region on the number line or coordinate plane that satisfies the inequality. This shaded
area represents all values that make the inequality true.

Step 6: Verify the Graph

Check that the graph correctly represents the solution by testing points inside and outside the
shaded region. Points in the solution set should satisfy the inequality; points outside should not.



Common Types of Inequalities and Corresponding
Graphs

Understanding how different types of inequalities correspond to specific graph features facilitates
accurate interpretation and problem solving.

Linear Inequalities in One Variable

These inequalities, such as x > 4 or x < -2, are graphed on a number line. The solution set is a ray
extending from the boundary point, with shading indicating the direction of the inequality.

Linear Inequalities in Two Variables

Examples includey < 2x + 3 ory = -x + 1. The boundary is a line, solid or dashed, and the solution
is the half-plane shaded on the appropriate side of the boundary line.

Compound Inequalities

Compound inequalities like 1 < x < 5 represent solutions between two boundary points. Graphically,
this appears as a segment or interval with shading between two points on the number line, often
with open or closed circles based on inclusivity.

Quadratic Inequalities

Quadratic inequalities such as x? - 4 < 0 produce solution sets that are intervals on the number line,
representing where the parabola lies above or below the x-axis. The graph of the inequality on the
coordinate plane involves shading above or below a parabola.

Tips for Interpreting Inequality Graphs Accurately

Correctly identifying which graph corresponds to the solution of an inequality requires attention to
detail and understanding of graphical conventions.

Check the Boundary Representation

Confirm whether the boundary uses an open or closed circle (number line) or a dashed or solid line
(coordinate plane) based on the inequality symbol.

Observe the Shading Direction

Verify that the shaded region corresponds to the correct side of the boundary, representing values



that satisfy the inequality.

Test Sample Points

Choose points inside and outside the shaded region and substitute them into the inequality to
confirm correctness of the graph.

Understand the Context

Identify whether the inequality is linear, compound, or quadratic, as this affects the shape and
placement of the graph.

Beware of Common Mistakes

Common errors include reversing inequality signs when multiplying or dividing by negative
numbers, incorrectly shading the graph, and misinterpreting open versus closed boundaries.

1. Always rewrite the inequality clearly before graphing.

2. Pay close attention to the inclusion or exclusion of boundary points.
3. Use test points to prove the accuracy of the graph.

4. Double-check calculations when isolating variables.

5. Practice with various types of inequalities to build confidence.

Frequently Asked Questions

Solve the inequality x - 3 > 2 and identify which graph shows
the correct solution.

The solution is x > 5. The correct graph shows a number line with an open circle at 5 and a shaded
region extending to the right.

Given the inequality 2x + 1 = 7, which graph represents the
solution set?

The solution is x < 3. The correct graph has a closed circle at 3 and shading to the left.



For the inequality -x + 4 < 1, which graph correctly displays
the solution?

Simplifying gives -x < -3, so x > 3. The correct graph shows an open circle at 3 with shading to the
right.

Solve 3x - 5 = 1 and determine the graph that shows the
correct solution.

3x = 6, so x = 2. The graph with a closed circle at 2 and shading to the right is correct.

Which graph correctly solves the inequality 5 - 2x < 1?

5 - 2x < 1 implies -2x < -4, so x > 2. The correct graph has an open circle at 2 and shading to the
right.

Find the solution to 4x + 3 > 11 and identify the graph that
depicts it.

4x > 8, so x > 2. The graph with an open circle at 2 and shading to the right is correct.

For the inequality x/2 - 4 < 1, which graph shows the correct
solution?

x/2 = 5, so x = 10. The correct graph has a closed circle at 10 and shading to the left.

Solve the inequality -3x + 2 = 11 and select the graph that
matches the solution.

-3x = 9, so x < -3. The graph with a closed circle at -3 and shading to the left is correct.

Determine the solution and graph for the inequality 2(x - 1) <
6.

2x - 2 < 6, so0 2x < 8, x < 4. The correct graph shows an open circle at 4 with shading to the left.

Which graph correctly represents the solution to the
inequality x + 5 = 0?

x = -5. The graph with a closed circle at -5 and shading to the right is correct.

Additional Resources

1. Understanding and Solving Inequalities: A Comprehensive Guide



This book provides a clear and thorough introduction to inequalities, covering various types
including linear, quadratic, and polynomial inequalities. It explains how to interpret and solve
inequalities algebraically and graphically. The step-by-step examples help readers understand how
to find the solution sets and represent them on number lines or coordinate planes.

2. Algebra Essentials: Mastering Inequalities and Graphs

Focusing on core algebraic concepts, this book offers detailed explanations on solving inequalities
and interpreting their graphical solutions. It highlights techniques for handling compound
inequalities and absolute value inequalities. The book is ideal for students aiming to strengthen their
understanding of algebraic reasoning and graphical analysis.

3. The Art of Graphing Inequalities: Visual Solutions Explained

This title emphasizes the graphical representation of inequalities, helping readers visualize solution
sets effectively. It covers shading regions on coordinate planes, understanding boundary lines, and
differentiating between strict and inclusive inequalities. With numerous practice problems and
visual aids, it is perfect for visual learners.

4. Intermediate Algebra: Inequalities and Functions

Designed for students progressing beyond basic algebra, this book delves into solving more complex
inequalities involving functions. It discusses domain restrictions, piecewise functions, and how to
graph inequalities involving quadratic and rational expressions. The explanations bridge the gap
between algebraic manipulation and graphical interpretation.

5. Pre-Calculus with Inequalities and Graphing Techniques

This book integrates the study of inequalities within the broader context of pre-calculus. It covers
solving polynomial and rational inequalities and their graphical solutions. The text also introduces
the use of technology tools like graphing calculators to verify solutions and visualize inequalities.

6. Graphing Linear and Nonlinear Inequalities: A Student’s Workbook

This workbook provides hands-on practice with graphing various types of inequalities. It contains
numerous exercises that require plotting solution regions and interpreting their meaning. The
incremental difficulty helps students build confidence and proficiency in both algebraic and
graphical problem-solving.

7. Algebra and Trigonometry: Solving Inequalities and Graph Analysis

Combining algebra and trigonometry, this book explores solving inequalities that arise in
trigonometric contexts and their graphical representations. It covers solving inequalities involving
sine, cosine, and tangent functions and interpreting their graphs. The book is useful for students
preparing for advanced math courses.

8. Elementary Algebra: Foundations for Inequality Solutions

This foundational text introduces basic algebraic principles necessary for understanding and solving
inequalities. It covers simple linear inequalities and their graphs on the number line. The clear
explanations make it suitable for beginners who need a solid start in algebraic thinking.

9. Problem-Solving Strategies in Algebra: Inequalities and Graphs

This book emphasizes strategic approaches to solving inequality problems, including breaking down
complex problems into manageable steps. It offers various methods for verifying solutions
graphically and algebraically. Readers will benefit from its focus on critical thinking and problem-
solving skills in algebra.
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