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When working with inequalities in coordinate geometry, one common question is whether a specific
point lies within the region defined by that inequality. In this case, we are asked to determine if the
point (4, 10) satisfies the inequality y = 2x + 2. This involves substituting the coordinates of the point
into the inequality and assessing whether the resulting statement holds true. Understanding this
process is fundamental to mastering graphing inequalities and understanding how points relate to
their boundary lines.

In this comprehensive guide, we will explore the steps to evaluate whether the point (4, 10) satisfies
the inequality y = 2x + 2, discuss the significance of inequalities in graphing, and provide additional
insights into related concepts such as boundary lines, shading regions, and solving inequalities.

Understanding the Inequality y = 2x + 2

Breaking Down the Inequality

The inequality y = 2x + 2 is a linear inequality in two variables, x and y. It states that for any point (x,
y) to satisfy this inequality, the y-coordinate must be greater than or equal to the value of 2x + 2.

- y: The vertical coordinate of a point.
- 2x + 2: The boundary line's equation, which forms the boundary where y equals 2x + 2.

Graphically, this inequality describes a region in the coordinate plane that lies on or above the line y
= 2X + 2.

Graphing the Boundary Liney = 2x + 2

Before determining if a point satisfies the inequality, it's beneficial to understand the boundary line:

- Equation: y = 2x + 2

- Type: Straight line with slope 2 and y-intercept at (0, 2)

- Graphing steps:

1. Plot the y-intercept (0, 2).

2. Use the slope (rise over run = 2) to find another point; for example, from (0, 2), move up 2 units
and right 1 unit to (1, 4).

3. Draw a straight line through these points.



Once the boundary line is graphed, the entire line represents the points where y equals 2x + 2. The
inequality y = 2x + 2 indicates the region on or above this line.

Evaluating the Point (4, 10) Against the Inequality

Substituting Coordinates into the Inequality

The process of verifying whether the point (4, 10) satisfies the inequality involves substituting x = 4
andy =10intoy = 2x + 2.

Steps:
1. Identify the point’s coordinates:
-x=4

-y=10

2. Substitute into the inequality:
- Check if 10 = 2(4) + 2

3. Perform the calculations:
-2(4) =8
-8+2=10

4. Compare the two sides:
-1s 10 = 107

Since 10 = 10 is true (because it's an equality), the point (4, 10) satisfies the inequality y = 2x + 2.

Conclusion Based on the Substitution

Because the inequality holds true after substitution, we conclude:
- Yes, the point (4, 10) satisfies the inequality y = 2x + 2.

This means that the point lies either on the boundary line y = 2x + 2 or within the region that is
above it.



Graphical Interpretation of the Point (4, 10)

Locating the Point on the Graph

To visualize the point relative to the inequality:

- Plot the boundary liney = 2x + 2.
- Mark the point (4, 10) on the coordinate plane.
- Observe whether the point lies on, above, or below the boundary line.

Since substituting the point’s coordinates into y = 2x + 2 gives equality, the point is on the boundary
line.

Region Represented by the Inequality

Because the inequality is y = 2x + 2, the region includes:

- All points on the liney = 2x + 2.
- All points above the liney = 2x + 2.

Thus, the point (4, 10), lying on the boundary line, satisfies the inequality and belongs to the solution
region.

How to Graph y = 2x + 2 and Identify Points

Step-by-Step Graphing Process

To graph the inequality and determine whether points satisfy it, follow these steps:

1. Graph the boundary liney = 2x + 2:

- Plot the y-intercept (0, 2).

- Use the slope 2 (rise over run) to find a second point, such as (1, 4).

- Draw a solid line through these points, indicating that points on the line satisfy y = 2x + 2.

2. Determine shading:

- Since the inequality is y = 2x + 2, shade the region above the line.

- Alternatively, test a point not on the boundary (such as the origin (0,0)) to confirm which side to
shade:

- Substitute (0,0): 0 = 2(0) + 2 » 0 = 2 - false.

- Because the statement is false, shade the opposite side, i.e., the region above the line.



3. Verify specific points:
- Any point on or above the line is part of the solution.
- Any point below the line is not.

Using the Process to Confirm (4, 10)

- The point (4, 10) is plotted at x=4, y=10.
- Since y=10 is above the line y=2x+2 (which at x=4 is y=10), it confirms the earlier algebraic
conclusion that the point satisfies the inequality.

Additional Concepts Related to the Inequality and
Point Testing

Boundary Line and Its Significance

- The boundary line y = 2x + 2 divides the coordinate plane into two regions.

- For inequalities involving = or <, the boundary line is typically drawn as a solid line, indicating points
on the line satisfy the inequality.

- For inequalities involving > or <, the boundary line is dashed, indicating points on the line do not
satisfy the inequality.

Shading Regions and Their Meaning

- Shading the region above the line y = 2x + 2 indicates all points where y = 2x + 2.
- Shading below would indicate y = 2x + 2.
- Testing a point helps determine which side to shade.

Point Testing Methodology

- To verify if a point satisfies an inequality, substitute its coordinates into the inequality.

- If the inequality holds true, the point belongs to the solution set.

- This method is useful for verifying whether specific points are solutions and for confirming the
correctness of the graph.



Practical Applications of Checking Points Against
Inequalities

Understanding whether a point satisfies an inequality has numerous real-world applications, including:

- Optimization problems: Determining feasible solutions within given constraints.
- Economics: Analyzing profit or cost regions.

- Engineering: Ensuring design parameters meet specified conditions.

- Computer graphics: Filling regions based on inequalities.

In educational contexts, practicing point substitution reinforces understanding of inequalities and
their geometric representations.

Summary and Final Thoughts

In conclusion, the point (4, 10) does satisfy the inequality y = 2x + 2 because, when substituted, the
inequality holds true. Graphically, this point lies on the boundary line y=2x+2, confirming its position
within the solution region. Understanding how to evaluate points against inequalities is essential for
mastering coordinate geometry, graphing techniques, and solving real-world problems involving
constraints.

By following the step-by-step process of substitution, graphing the boundary, and shading the
appropriate region, students and learners can confidently analyze whether specific points satisfy
given inequalities. The example of (4, 10) and y = 2x + 2 illustrates these concepts clearly and
provides a foundation for more complex inequality problems.

Remember, practicing substitution and graphing will enhance your ability to interpret inequalities
accurately and apply these skills across various mathematical and practical contexts.

Frequently Asked Questions

Does the point (4, 10) satisfy the inequality y = 2x + 2?

Yes, because substituting x=4 into the inequality gives y = 2(4) + 2, which simplifies to y = 10. Since
y=10 for the point, it satisfies the inequality.

How can | verify if the point (4, 10) lies on or above the line y
= 2X + 2?

Plug x=4 into the line equation: y=2(4)+2=10. Since y equals 10 at x=4, the point lies exactly on the
line, satisfying y = 2x + 2.



Is the point (4, 10) a solution to the inequality y = 2x + 2?

Yes, because when substituting x=4, the inequality becomes y = 10, and since y=10, the point
satisfies the inequality.

What is the significance of the point (4, 10) in relation to the
inequality y = 2x + 2?

The point (4, 10) lies exactly on the boundary line y=2x+2, meaning it satisfies the inequality as an
equality.

If a point has coordinates (4, 10), does it satisfy y > 2x + 2?

No, because at x=4, y=10, which is equal to 2(4)+2=10, so it satisfies y = 2x + 2, but not strictly
greater than.

Additional Resources
Analyzing Whether the Point (4, 10) Satisfies the Inequality y = 2x + 2: A Comprehensive Breakdown

When delving into the world of algebra, one of the fundamental concepts students encounter is the
relationship between points and inequalities. Specifically, understanding whether a particular point
satisfies a given inequality is essential for graphing, solving systems, and interpreting real-world data.
In this detailed exploration, we will examine whether the point (4, 10) satisfies the inequality y = 2x +
2. This case study will serve as an in-depth guide to approaching such problems systematically,
ensuring clarity and confidence in your mathematical reasoning.

Understanding the Inequality y = 2x + 2

Before assessing the point, it's crucial to grasp the nature of the inequality itself.

What does y = 2x + 2 represent?

- Linear Inequality: The inequality y = 2x + 2 is a linear inequality in two variables, x and y. It
describes a half-plane in the coordinate plane.

- Boundary Line: The boundary of this half-plane is the line y = 2x + 2, which acts as the dividing line
where the inequality holds with equality.

- Solution Region: The solutions to y = 2x + 2 include all points on or above this line, since the
inequality is “greater than or equal to.”



Graphical Interpretation

- The boundary line y = 2x + 2 can be graphed by identifying its slope and y-intercept:

- Slope (m): 2

- Y-intercept (b): 2 (the point (0, 2))

- The half-plane y = 2x + 2 is everything on or above this line. Visualizing this helps in quickly
determining whether a specific point belongs to the solution set.

Step-by-Step Approach to Determine if (4, 10) Satisfies
the Inequality

To analyze whether the point (4, 10) satisfies the inequality, follow these systematic steps:

Step 1: Substitute the Point Coordinates into the Inequality

- Given point: (x, y) = (4, 10)
- Inequality: y = 2x + 2

Substituting:

- Replace x with 4
- Replace y with 10

Result:

10=2(4)+ 2

Step 2: Simplify the Expression

Calculate the right side:
24)+2=8+2=10
Now the inequality reads:

10 =10

Step 3: Evaluate the Result

-1s 10 = 107 Yes, because 10 is equal to 10.



Since the inequality uses “greater than or equal to,” the point satisfies the condition if the statement
is true or equal.

Interpreting the Result and Its Implications

Based on the substitution and evaluation, the following conclusions can be drawn:

Conclusion: Does (4, 10) satisfy y = 2x + 2?

- Yes, the point (4, 10) satisfies the inequality y = 2x + 2 because the substituted inequality holds
true with equality.

What does this mean graphically?

- Since the point lies on the boundary line y = 2x + 2, it is part of the solution set, which includes
points on or above the line.
- Graphically, (4, 10) would be plotted directly on the boundary line, confirming its solution status.

Deeper Insights Into the Relationship Between the
Point and the Boundary Line

Understanding that the point lies exactly on the boundary line is essential for grasping the nature of
the solution set.

Implications of equality (y = 2x + 2)

- Points satisfying y = 2x + 2 are on the boundary, forming a straight line.
- Since the inequality is y = 2x + 2, the boundary line itself is included in the solution — often
represented graphically with a solid line.

Position of the Point Relative to the Boundary Line

- The point (4, 10) is on the boundary line, indicating it is part of the solution set.
- Points with y > 2x + 2 are above the line, also satisfying the inequality.



- Points with y < 2x + 2 are below the line and do not satisfy the inequality.

Testing Additional Points for Conceptual Clarity

- To strengthen understanding, consider testing points:

1. Point (4, 11):
-11=2(4)+2-11=10-True
- Located above the line, satisfies the inequality.

2. Point (4, 9):
-9 =10 - False
- Located below the line, does not satisfy.

This reinforces that points on or above the line satisfy the inequality, and points below do not.

Mathematical and Graphical Significance

Understanding whether a point satisfies an inequality has broader implications in mathematics and
practical applications.

Graphing the Solution Region

- The boundary line y = 2x + 2 can be graphed using two points:

- (0, 2): y-intercept

- (1, 4): from x=1, y=2(1)+2=4

- Since the inequality includes equality, draw a solid line.

- Shade the region above the line to indicate all solutions satisfying y = 2x + 2.

Implications in Real-World Contexts

- Such inequalities model constraints in various fields:

- Economics: Budget constraints

- Engineering: Feasible regions

- Environmental science: Pollution limits

- Knowing whether a specific point meets the inequality helps in decision-making, feasibility analysis,
and optimization.



Understanding Boundary Points

- Points lying exactly on the boundary line, such as (4, 10), are crucial in defining the limits of the
solution set.

- For inequalities involving “greater than or equal to,” boundary points are included.

- For strict inequalities (e.g., y > 2x + 2), boundary points are excluded.

Common Misconceptions and Clarifications

Even in straightforward problems like this, some misconceptions can arise.

Misconception 1: The inequality must be strict to include
points on the line.

- Clarification: When the inequality has “or equal to” (= or <), points on the boundary line are
included.
- In this case, since the inequality is y = 2x + 2, points on the line satisfy the inequality.

Misconception 2: The point must satisfy the inequality with
“greater than” only.

- Clarification: The “or equal to” part means points satisfying y = 2x + 2 are also solutions.
Misconception 3: Substitution is only necessary for
complicated inequalities.

- Clarification: Substituting the point into the inequality is always the most straightforward way to
determine satisfaction, regardless of complexity.

Final Summary and Key Takeaways

- The point (4, 10), when substituted into y = 2x + 2, results in a true statement: 10 = 10.

- Therefore, (4, 10) is a solution to the inequality, lying on the boundary liney = 2x + 2.

- Understanding whether a point satisfies an inequality involves substitution, simplification, and
interpretation.



- Graphically, such points provide clarity about the solution region, boundary lines, and the nature of
the inequality (inclusive or strict).

- Recognizing the inclusion of boundary points is essential when analyzing solution sets for
inequalities with “or equal to.”

Concluding Remarks

This in-depth analysis demonstrates the importance of careful substitution, interpretation, and
visualization when working with inequalities. By systematically evaluating the point (4, 10) against y
= 2x + 2, we have established not only the answer but also reinforced core concepts vital for
mastering algebraic inequalities. Whether for academic purposes, practical applications, or just
sharpening mathematical reasoning, understanding the relationship between points and inequalities
forms a foundational skill that paves the way for more advanced topics in mathematics and related
disciplines.
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