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Solve The System Of Inequalities By Graphing. y < -2x - 5y > 6x + 5

Solving a system of inequalities by graphing is a fundamental skill in
algebra that helps students and professionals visualize the solution set of
multiple inequalities simultaneously. When faced with the inequalities y <
-2x - 5 and y > 6x + 5, understanding how to graph these inequalities and
find their intersection provides a clear picture of the feasible region. This
article guides you through the step-by-step process of solving the system of
inequalities by graphing, emphasizing clarity, accuracy, and practical tips
for mastering this essential mathematical technique.

---

Understanding the System of Inequalities

Before diving into the graphing process, it's crucial to understand the
inequalities involved and what they represent.

Breaking Down the Inequalities
The system consists of two inequalities:

1. y < -2x - 5
2. y > 6x + 5

These inequalities involve linear equations, but instead of equalities, they
specify regions relative to the lines. The symbols "<" and ">" indicate
whether the solution points lie below or above the boundary lines.

Interpreting the Inequalities
- y < -2x - 5: All points where the y-value is less than the line y = -2x -
5. This represents the region below or under the line.
- y > 6x + 5: All points where the y-value is greater than the line y = 6x +
5. This represents the region above or over the line.

Understanding these relationships sets the foundation for accurate graphing
and solution finding.

---



Step-by-Step Guide to Graphing the System of
Inequalities

Graphing inequalities involves plotting boundary lines and shading the
appropriate regions. Here's a systematic approach:

Step 1: Rewrite inequalities in slope-intercept form
The given inequalities are already in slope-intercept form:

- y < -2x - 5
- y > 6x + 5

This makes plotting straightforward, as the form y = mx + b clearly shows the
slope (m) and y-intercept (b).

Step 2: Graph the boundary lines
For each inequality, draw the corresponding boundary line:

- For y = -2x - 5
- For y = 6x + 5

Note: Since the inequalities are strict (< or >), the boundary lines are
dashed lines, indicating that points on the line are not included in the
solution.

Plotting tips:
- Find the y-intercept:
- For y = -2x - 5, y-intercept is at (0, -5).
- For y = 6x + 5, y-intercept is at (0, 5).
- Use the slope to find a second point:
- For y = -2x - 5, from (0, -5), move 1 unit right (x=1), then up or down
based on slope: slope = -2, so y decreases by 2 as x increases by 1.
- For y = 6x + 5, from (0, 5), move 1 unit right, y increases by 6.

Plot these points and draw dashed lines through them.

Step 3: Shade the solution regions
Determine which side of each line to shade by selecting test points:

- For y < -2x - 5, pick a test point not on the line, such as (0,0).
- Substitute into y < -2x - 5:
0 < -2(0) - 5 → 0 < -5 (False).
- Since the statement is false, shade the opposite side of the test point,
i.e., below the line y = -2x - 5.



- For y > 6x + 5, again test (0,0):
- 0 > 6(0) + 5 → 0 > 5 (False).
- Therefore, shade the above side of y = 6x + 5.

Result: The solution region is where the shaded areas from both inequalities
overlap, which typically forms a region between the two dashed lines.

---

Finding the Intersection and Solution Region

The overlapping shaded area represents all points (x, y) satisfying both
inequalities simultaneously. Here's how to identify and analyze this region:

Determine the intersection points of the boundary
lines
Find where y = -2x - 5 and y = 6x + 5 intersect:

- Set the two equations equal:
-2x - 5 = 6x + 5
- Solve for x:
-2x - 6x = 5 + 5
-8x = 10
x = -10/8 = -5/4 = -1.25

- Substitute x back into one of the equations:
y = -2(-1.25) - 5 = 2.5 - 5 = -2.5

Intersection point: (-1.25, -2.5)

This point marks the boundary of the feasible region.

Visualizing the feasible region
- The region below y = -2x - 5
- The region above y = 6x + 5

Since y < -2x - 5 and y > 6x + 5, the solution set lies between these two
lines, excluding the lines themselves because of the strict inequalities.

---



Practical Tips for Graphing Systems of
Inequalities

To enhance accuracy and efficiency, keep these tips in mind:

Use a graphing calculator or software: Tools like Desmos, GeoGebra, or
graphing calculators can help visualize the inequalities precisely.

Always test a point: Selecting a simple point like (0,0) helps determine
which side of the boundary lines to shade.

Remember the dashed lines: For strict inequalities, boundary lines are
dashed; for inclusive inequalities (≤ or ≥), use solid lines.

Label your graph: Mark the boundary lines and intersection points
clearly for better understanding.

---

Conclusion: Mastering the Graphing of
Inequalities

Solving the system of inequalities y < -2x - 5 and y > 6x + 5 by graphing
provides a visual understanding of the solution set. By plotting the boundary
lines, shading the appropriate regions, and identifying their intersection,
you can accurately determine all points satisfying both inequalities. This
approach not only simplifies complex systems but also enhances your
comprehension of how inequalities define regions in the coordinate plane.

Whether you're a student preparing for exams or a professional analyzing data
constraints, mastering the process of graphing inequalities is an invaluable
skill. Practice with different systems, utilize graphing technology, and
always verify your regions with test points. With consistent effort, solving
inequalities by graphing will become an intuitive and powerful tool in your
mathematical toolkit.

Frequently Asked Questions

What does solving a system of inequalities by



graphing involve?
It involves plotting each inequality on a coordinate plane and identifying
the region where their solutions overlap, which satisfies all inequalities
simultaneously.

How do you graph the inequality y < -2x - 5?
First, graph the line y = -2x - 5 as a dashed line (since it's a strict
inequality). Then, shade the region below the line because y is less than -2x
- 5.

What is the process for graphing the inequality y >
6x + 5?
Graph the line y = 6x + 5 as a dashed line, then shade the region above the
line since y is greater than 6x + 5.

How do you find the solution set when solving the
system y < -2x - 5 and y > 6x + 5?
Identify the region where the shading for y < -2x - 5 (below the line) and y
> 6x + 5 (above the line) overlap; this overlapping region is the solution.

Why are the lines dashed when graphing the
inequalities y < -2x - 5 and y > 6x + 5?
Because both inequalities are strict ('less than' and 'greater than'),
indicating the boundary lines are not included in the solution, so dashed
lines are used.

Can the solution to the system be a single point?
Why or why not?
No, because the inequalities represent regions, and the solution is typically
a region (or empty if no overlap), not just a single point, unless the lines
intersect at that point and the inequalities are equalities.

What is the importance of shading the correct
regions when solving inequalities by graphing?
Shading indicates the set of all points satisfying each inequality;
overlapping shades show the common solutions to the system.

How can you verify the solution region visually?
By ensuring that the overlapping shaded area correctly lies below y = -2x - 5



and above y = 6x + 5, confirming it satisfies both inequalities.

Additional Resources
Solve the System of Inequalities by Graphing

Understanding how to solve a system of inequalities by graphing is a
fundamental skill in mathematics, particularly in algebra and coordinate
geometry. This process involves plotting the inequalities on a coordinate
plane and identifying the region where their solutions overlap. In this
detailed guide, we'll explore the method step-by-step, analyze the specific
inequalities involved, and provide insights into best practices and common
pitfalls.

---

Introduction to Systems of Inequalities

A system of inequalities consists of two or more inequalities considered
simultaneously. The goal is to find the set of all points in the coordinate
plane that satisfy every inequality in the system.

What is a system of inequalities?

- It is a collection of inequalities involving two or more variables.
- The solution set is often a region on the graph where all inequalities
overlap.
- Solving visually involves graphing each inequality and determining the
common area.

---

Understanding the Given Inequalities

Let's examine the inequalities presented:

1. y < -2x - 5

2. y > 6x + 5

These inequalities define two half-planes bounded by lines. Our goal is to
graph each and then identify the intersection region.

Breaking down each inequality:



- First Inequality: y < -2x - 5

- It represents all points below the line y = -2x - 5.
- The boundary line: y = -2x - 5, which is a straight line with a slope of -2
and y-intercept at -5.
- The inequality is strict ("<"), so the boundary line is dashed to indicate
that points on the line are not included.

- Second Inequality: y > 6x + 5

- It represents all points above the line y = 6x + 5.
- The boundary line: y = 6x + 5, with a slope of 6 and y-intercept at 5.
- The inequality is strict (">"), so the boundary line will also be dashed.

---

Graphing the System of Inequalities

Graphing each inequality involves several steps, including plotting boundary
lines, shading the appropriate regions, and then finding the overlapping
region.

Step 1: Graph the Boundary Lines

- Line 1: y = -2x - 5

- Plot the y-intercept at (0, -5).
- Use the slope of -2: from (0, -5), move 1 unit right (+1 in x), then 2
units down (-2 in y), landing at (1, -7).
- Connect these points with a dashed line.
- The line extends infinitely in both directions.

- Line 2: y = 6x + 5

- Plot the y-intercept at (0, 5).
- Use the slope of 6: from (0, 5), move 1 unit right (+1 in x), then 6 units
up (+6 in y), landing at (1, 11).
- Connect these points with a dashed line.

Step 2: Shade the Regions

- For y < -2x - 5:

- Shade below the line y = -2x - 5.
- Test a point not on the line, like the origin (0,0):



- Substitute into y < -2x - 5:
- 0 < -20 - 5 → 0 < -5, which is false.
- Since the origin doesn't satisfy the inequality, shade the opposite side of
the line from the origin, i.e., the region below the line.

- For y > 6x + 5:

- Shade above the line y = 6x + 5.
- Test the origin again:
- 0 > 60 + 5 → 0 > 5, which is false.
- The origin is below the line, so shade the region above the line y = 6x +
5.

Step 3: Identify the Overlapping Region

- The solution to the system is the intersection of the shaded regions:
- Below y = -2x - 5
- Above y = 6x + 5

- These two regions are separated by the two lines:
- Since the lines have different slopes, they intersect at some point.

---

Calculating the Intersection Point of the
Boundary Lines

To precisely identify the solution region, find the point where the boundary
lines intersect.

Step 1: Set the equations equal to each other:

- y = -2x - 5

- y = 6x + 5

Set:

- -2x - 5 = 6x + 5

Step 2: Solve for x:

- Bring all terms to one side:

- -2x - 5 = 6x + 5



- Add 2x to both sides:

- -5 = 8x + 5

- Subtract 5 from both sides:

- -10 = 8x

- Divide both sides by 8:

- x = -10 / 8 = -5 / 4 = -1.25

Step 3: Find y-value:

- Substitute x = -1.25 into either line:

Using y = -2x - 5:

- y = -2(-1.25) - 5 = 2.5 - 5 = -2.5

The intersection point is at (-1.25, -2.5).

---

Interpreting the Solution Region

The solution set consists of all points satisfying:

- y < -2x - 5 (below the first line)

- y > 6x + 5 (above the second line)

Given the intersection point, the region satisfying both inequalities is the
area between the two lines, below the line y = -2x - 5, and above the line y
= 6x + 5.

Visual Summary:

- The feasible region is a wedge-shaped area located roughly between the two
lines.
- Since the inequalities are strict, the boundary lines are dashed, and the
points on the lines are not included.

---



Practical Tips for Graphing and Solving Systems
of Inequalities

1. Always plot the boundary lines accurately:

- Use slope-intercept form (y = mx + b) for quick plotting.
- Mark intercepts and slopes carefully.

2. Use test points:

- The origin (0,0) is convenient if it isn’t on the boundary.
- Substitute into inequalities to determine which side to shade.

3. Remember line styles:

- Dashed lines for strict inequalities (< or >).
- Solid lines for inclusive inequalities (≤ or ≥).

4. Confirm the solution region:

- After shading, verify that the overlapping region adheres to all
inequalities.

5. Check the intersection point:

- Solving algebraically helps confirm the exact location of the boundary
intersection, especially for complex systems.

---

Common Challenges and How to Overcome Them

- Misinterpreting the inequalities: Always double-check the inequality signs
to determine shading.
- Incorrect plotting: Use graph paper or graphing tools for precision.
- Forgetting the strictness of inequalities: Dashed lines indicate strict
inequalities; solid lines include boundary solutions.
- Overlooking the intersection point: Calculating it algebraically ensures
accuracy in the solution region.

---

Applications of Solving Systems of Inequalities

Understanding and graphing systems of inequalities have numerous practical



applications, including:

- Linear programming: Optimizing profit or minimizing cost within
constraints.
- Economics: Modeling feasible regions for resource allocation.
- Engineering: Determining safe operating conditions within specified
parameters.
- Environmental science: Defining safe zones or limits for pollutant levels.

---

Conclusion: Mastering the Graphical Method

Graphing the system of inequalities y < -2x - 5 and y > 6x + 5 involves a
systematic approach combining algebraic calculation and visual
interpretation. By accurately plotting the boundary lines, correctly shading
the appropriate regions, and identifying the intersection points, you develop
a comprehensive understanding of the solution set.

This method not only enhances geometric intuition but also provides a visual
confirmation of algebraic solutions. With practice, solving systems of
inequalities by graphing becomes an intuitive process, which is invaluable
across many fields of science, engineering, and mathematics.

---

In summary:

- Plot the boundary lines y = -2x - 5 and y = 6x + 5 with dashed lines.
- Shade below y = -2x - 5 and above y = 6x + 5.
- Find their intersection point at (-1.25, -2.5).
- Recognize the feasible solution region as the area between the lines where
the inequalities hold.

Mastering this technique fosters critical analytical skills necessary for
tackling more advanced problems involving multiple inequalities and complex
systems.
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