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Introduction

When tackling systems of inequalities, visual representation through graphs is an essential skill for
students and professionals alike. These graphs help in understanding the feasible region — the set of
all points that satisfy all the inequalities simultaneously. In this article, we will explore how to
determine which graph correctly depicts the solution to the system:

- \( y > -\frac{1}{3}x + 1 \)
- \( y > 2x - 3 \)

Understanding these inequalities and their graphical solutions is crucial for students studying algebra,
precalculus, or calculus, as well as professionals working in fields like engineering, data analysis, and
economics. This step-by-step guide aims to clarify how to analyze, plot, and interpret the solution
region for these inequalities.

---

Understanding the System of Inequalities

Before delving into graphing, it is important to understand what each inequality represents
individually.

The first inequality: \( y > -\frac{1}{3}x + 1 \)

- Type: Linear inequality
- Equation of boundary line: \( y = -\frac{1}{3}x + 1 \)
- Slope: \( -\frac{1}{3} \)
- Y-intercept: 1

This inequality states that the solution points are above the line \( y = -\frac{1}{3}x + 1 \). Since the
inequality is strict (\( > \) rather than \( \geq \)), the boundary line itself will not be included in the
solution, meaning the line will be drawn as a dashed line.

The second inequality: \( y > 2x - 3 \)

- Type: Linear inequality
- Equation of boundary line: \( y = 2x - 3 \)
- Slope: 2
- Y-intercept: -3



Similarly, the solution points are above this line, and the boundary line is also dashed because the
inequality is strict.

---

Graphing the Boundary Lines

To visualize the solutions, start by graphing the boundary lines:

Line 1: \( y = -\frac{1}{3}x + 1 \)

- Plot the y-intercept at (0, 1).
- Use the slope \( -\frac{1}{3} \): for every 3 units moved to the right along the x-axis, move 1 unit
down along the y-axis.
- Draw a dashed line passing through these points.

Line 2: \( y = 2x - 3 \)

- Plot the y-intercept at (0, -3).
- Use the slope of 2: for every 1 unit moved right, move 2 units up.
- Draw a dashed line through these points.

---

Determining the Solution Region

Since both inequalities are strict (\( > \)), the solution region is the set of points above both lines.

Step 1: Test a point to find the solution region

A common point to test is the origin (0,0):

- For \( y > -\frac{1}{3}x + 1 \):

Substitute \( x=0 \), \( y=0 \):

\( 0 > -\frac{1}{3}(0) + 1 \Rightarrow 0 > 1 \) — False

So, the origin is not in the solution region for this inequality.

- For \( y > 2x - 3 \):

Substitute \( x=0 \), \( y=0 \):

\( 0 > 2(0) - 3 \Rightarrow 0 > -3 \) — True

The origin satisfies the second inequality, but not the first.

Therefore, the solution region must be above both lines, but since the origin is only above one, we
need to find a point above both lines.



Step 2: Find a point above both lines

Choose a point like (0, 2):

- For \( y > -\frac{1}{3}x + 1 \):

\( 2 > -\frac{1}{3}(0) + 1 \Rightarrow 2 > 1 \) — True

- For \( y > 2x - 3 \):

\( 2 > 2(0) - 3 \Rightarrow 2 > -3 \) — True

Since (0, 2) satisfies both inequalities, the feasible region is above both lines, including points like (0,
2).

Step 3: Shade the proper region

On the graph:

- Shade the area above the line \( y = -\frac{1}{3}x + 1 \).
- Shade the area above the line \( y = 2x - 3 \).

The common shaded region (the intersection) represents the solution to the system.

---

Visualizing the Graphs and Solution

When analyzing multiple inequalities:

- Each boundary line is drawn as a dashed line if the inequality is strict.
- The shading indicates the solution region for each inequality.
- The feasible region is where the shadings overlap.

How to identify the correct graph:

1. Check the boundary lines:

- Dashed lines for \( y > \) inequalities.
- Dashed lines should be correctly positioned based on the equations.

2. Verify the shading:

- Confirm the shaded area is above both lines.
- The overlapping shaded region is the solution.

3. Test a point within the overlapping region to ensure it satisfies both inequalities.

---

Step-by-Step Guide to Graphing the System



Here's a summarized process:

1. Plot boundary lines:

- For \( y = -\frac{1}{3}x + 1 \):
- Plot (0, 1)
- Use slope \( -\frac{1}{3} \) to find another point, e.g., (3, 0)
- For \( y = 2x - 3 \):
- Plot (0, -3)
- Use slope 2 for another point, e.g., (1, -1)

2. Draw dashed boundary lines passing through these points.

3. Determine the shading:

- For each inequality, pick a test point not on the line (like (0, 0)).
- If the test point satisfies the inequality, shade above the line.
- If not, shade below the line.

4. Identify the intersection:

- The solution region is where the shaded areas overlap.
- This region will be above both lines.

---

Practical Applications of Graphing Inequalities

Understanding how to graph and interpret systems of inequalities has numerous real-world
applications:

- Business and Economics:

Budget constraints and profit maximization often involve inequalities representing constraints.

- Engineering:

Design limitations and safety margins can be modeled with systems of inequalities.

- Environmental Science:

Regulatory limits on pollutants can be expressed as inequalities.

- Data Analysis:

Feasible regions in multi-variable data can be visualized through inequalities.

---

Common Mistakes and How to Avoid Them



While plotting and interpreting systems of inequalities, students often encounter some pitfalls:

- Mislabeling boundary lines:

- Remember to use dashed lines for strict inequalities (\( > \), \( < \)).

- Incorrect shading:

- Always test a point not on the boundary line to determine the correct region to shade.

- Ignoring the inequalities' direction:

- Ensure shading is above or below the lines based on the inequality signs.

- Overlooking the intersection:

- The solution is where all the shadings overlap, not just one region.

By paying attention to these details, you can accurately determine the correct graph representing the
solution.

---

Conclusion

In summary, the system:

- \( y > -\frac{1}{3}x + 1 \)
- \( y > 2x - 3 \)

has a solution region above both lines. To identify the correct graph:

- Ensure the boundary lines are dashed.
- Confirm the shading is above both lines.
- Find the intersection of these shaded regions, which forms the feasible solution set.

Understanding the graphical solution of systems of inequalities is a powerful tool for visualizing
constraints and solutions in various practical contexts. Practice plotting these lines and shading
regions to develop confidence in solving similar problems efficiently.

---

Additional Resources

- Graphing Calculator Tools: Use online graphing calculators like Desmos to visualize systems of
inequalities.
- Algebra Textbooks: Refer to algebra textbooks for detailed explanations and practice problems.
- Educational Videos: Platforms like Khan Academy offer tutorials on graphing inequalities and
systems.

---



Remember: Mastery of graphing inequalities enhances problem-solving skills and provides intuitive
understanding of complex systems. Keep practicing different systems to improve your proficiency!

Frequently Asked Questions

Which graph correctly represents the solution region for the
system y > -1/3x + 1 and y > 2x - 3?
The correct graph shows the region above both lines, with dashed lines indicating that the inequalities
are strict (not including the boundary lines). It should be the area where both conditions y > -1/3x + 1
and y > 2x - 3 are satisfied simultaneously.

How do I identify the solution region for the system y > -1/3x
+ 1 and y > 2x - 3 on a graph?
Look for the area above both dashed lines. The solution region is where the shaded areas for both
inequalities overlap, which is the region above the line y = -1/3x + 1 and above y = 2x - 3.

What do the dashed lines in the graphs indicate when solving
inequalities like y > -1/3x + 1 and y > 2x - 3?
Dashed lines indicate that the boundary lines are not included in the solution (strict inequalities). The
solution is the region above these dashed lines.

Why is it important to check the slope and y-intercept when
matching a graph to the inequalities y > -1/3x + 1 and y > 2x -
3?
Because the slopes (-1/3 and 2) and y-intercepts (1 and -3) determine the position and tilt of the lines.
Matching these features helps identify the correct graph that shows the region satisfying both
inequalities.

Can the solution to the system y > -1/3x + 1 and y > 2x - 3 be
below either of the lines?
No, the solution is only above both lines, since both inequalities require y to be greater than the
values on each line. The solution region is the intersection of the areas above both dashed lines.

Additional Resources
Graphing Systems of Inequalities: A Comprehensive Guide to Visualizing Solutions

When it comes to understanding systems of inequalities, choosing the right graph is essential for



visual clarity and accurate interpretation. Whether you're a student tackling algebra homework or an
educator preparing teaching materials, knowing how to identify the correct graph that represents the
solution set is a vital skill. Today, we focus on a specific system:

- \( y > -\frac{1}{3}x + 1 \)
- \( y > 2x - 3 \)

Our goal is to determine which graph correctly depicts the solutions to this system, analyze the
features of each component, and understand how the combined inequalities shape the feasible
region.

---

Understanding the System of Inequalities

Before diving into graph selection, it's crucial to interpret each inequality individually. This
understanding will serve as the foundation for recognizing the combined solution region.

Breaking Down the First Inequality: \( y > -\frac{1}{3}x + 1 \)

1. Identifying the Boundary Line:

- The boundary line is given by the equation \( y = -\frac{1}{3}x + 1 \).
- It's a straight line with a slope of \( -\frac{1}{3} \) and a y-intercept at (0, 1).

2. Graphing the Boundary:

- To draw this line, plot the y-intercept at (0, 1).
- Use the slope to find another point: from (0,1), move down 1 unit and right 3 units to reach (3, 0).
- Connect these points with a solid line if the inequality was \( y \geq \), or dashed if \( y > \). Since the
inequality is strict (\( > \)), the boundary line will be dashed, indicating that points on the line are not
included.

3. Shading the Solution Region:

- The inequality \( y > -\frac{1}{3}x + 1 \) indicates that the solution region lies above this line.
- To confirm, select a test point not on the line, such as (0, 2).
- Plug into the inequality: \( 2 > -\frac{1}{3}(0) + 1 \Rightarrow 2 > 1 \), which is true.
- Therefore, the region above the dashed line is shaded.

Breaking Down the Second Inequality: \( y > 2x - 3 \)

1. Identifying the Boundary Line:

- The boundary line is \( y = 2x - 3 \).



- Slope: 2; y-intercept at (0, -3).

2. Graphing the Boundary:

- Plot the y-intercept at (0, -3).
- Use the slope to find a second point: from (0, -3), move up 2 units and right 1 unit to (1, -1).
- Connect the points with a dashed line, since the inequality is strict (\( > \)), indicating the boundary
line is dashed.

3. Shading the Solution Region:

- Since the inequality is \( y > 2x - 3 \), the solution region is above this line.
- Test a point like (0, 0):
- \( 0 > 2(0) - 3 \Rightarrow 0 > -3 \), which is true.
- So, the area above the line is shaded.

---

Determining the Intersection of the Solution Regions

The system requires that both inequalities be satisfied simultaneously:

- \( y > -\frac{1}{3}x + 1 \)
- \( y > 2x - 3 \)

Visual interpretation:

- The feasible solution region is the intersection of the two shaded regions: the area above both
boundary lines.

Key features:

- Both boundary lines are dashed, indicating strict inequalities (no points on the lines are included).
- The solution region is the area above both lines, which is bounded below by the two lines but
extends infinitely upward and to the sides.

---

Analyzing the Graphs to Identify the Correct One

Suppose you're presented with multiple graphs. How do you efficiently determine which one correctly
shows the solution?



Checklist for Correct Graph Identification:

1. Check the Boundary Lines:

- Are they dashed?
- Do they correspond to the equations \( y = -\frac{1}{3}x + 1 \) and \( y = 2x - 3 \)?

2. Verify the Shading:

- Is the shading above both lines?
- For the inequality \( y > \), the shading must be above the boundary lines.

3. Confirm the Intersection:

- The solution region should be the common area satisfying both inequalities.
- It should be above both dashed lines, not just one.

4. Locate the intersection point of the boundary lines:

- Find where \( y = -\frac{1}{3}x + 1 \) and \( y = 2x - 3 \) intersect.
- Solving simultaneously:

\[
-\frac{1}{3}x + 1 = 2x - 3
\]
\[
1 + 3x = 2x - 3
\]
\[
3x - 2x = -3 - 1
\]
\[
x = -4
\]

Substitute \( x = -4 \) into one of the equations:

\[
y = 2(-4) - 3 = -8 - 3 = -11
\]

- The lines intersect at \((-4, -11)\). The correct graph should display this point as the intersection of
the dashed boundary lines.

---



Common Mistakes and How to Avoid Them

Even seasoned math students can fall into pitfalls when choosing the correct graph. Here are some
common mistakes and tips:

- Misreading the inequality signs:
- Remember, \( > \) and \( < \) are represented with dashed lines, \( \geq \) and \( \leq \) with solid
lines.

- Incorrect shading direction:
- Always test a point not on the boundary to confirm which side to shade.
- For example, testing (0, 0) is often convenient.

- Confusing the two inequalities:
- Ensure that the solution region is above both lines, not just one.

- Ignoring the intersection point:
- Visualize how the boundary lines intersect, as this point helps in identifying the feasible region's
shape.

---

Summary: How to Select the Correct Graph

To choose the graph that best shows the solution to the system \( y > -\frac{1}{3}x + 1 \) and \( y >
2x - 3 \), verify the following:

- The boundary lines are dashed and correspond to the given equations.
- The shading indicates the solution is above both boundary lines.
- The intersection point of the boundary lines is correctly marked at \((-4, -11)\).
- The feasible region is the common area above both lines, extending infinitely upward.

By methodically checking these features, you can confidently identify the correct graph, ensuring
your understanding of the system's solutions is accurate and precise.

---

Final Tips for Students and Educators

- Practice with multiple systems: The more you graph different inequalities, the easier it becomes to
recognize the key features.
- Use graphing tools: Digital graphing calculators or software like Desmos can help verify your hand-
drawn graphs.
- Understand the significance of the intersection: Recognize how the intersection point guides the
shape of the solution region.



- Remember the importance of boundary styles: Dashed vs. solid lines carry different meanings about
point inclusion.

---

In conclusion, choosing the correct graph for a system of inequalities involves understanding the
boundary lines' equations, their styles, the shading regions, and the intersection points. For the
system at hand, the graph that shows dashed lines for \( y = -\frac{1}{3}x + 1 \) and \( y = 2x - 3 \),
with shading above both lines, accurately depicts the solution set of \( y > -\frac{1}{3}x + 1 \) and \(
y > 2x - 3 \). Mastering these visual cues will enhance your problem-solving confidence and
mathematical intuition.
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