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Understanding how to graph inequalities is a fundamental skill in algebra and
coordinate geometry. Among these, inequalities involving absolute value
expressions such as y > |x - 4| + 3 are particularly interesting because they
combine the properties of absolute value functions with linear inequalities,
resulting in distinctive graph regions. Mastering how to graph and interpret
these inequalities not only enhances your mathematical understanding but also
prepares you for solving real-world problems involving distance, constraints,
and optimization.

In this comprehensive guide, we will explore the inequality y > |x - 4| + 3
in detail. We will explain the concepts step-by-step, covering the graphing
process, interpretation of the solution regions, boundary lines, and key
features. Whether you're a student preparing for exams or a math enthusiast
seeking a deeper understanding, this article will equip you with the
knowledge to confidently graph and analyze the inequality y > |x - 4| + 3.

---

Understanding the Absolute Value Function

Before diving into the inequality, it’s essential to understand the basic
properties of the absolute value function.

What is |x - 4|?

The expression |x - 4| represents the distance between the variable x and the
number 4 on the number line. It is always non-negative, regardless of the
value of x.

- For x ≥ 4: |x - 4| = x - 4
- For x < 4: |x - 4| = 4 - x

This piecewise definition is crucial for understanding the shape of the
graph.

Graph of y = |x - 4| + 3

The equation y = |x - 4| + 3 is a V-shaped graph shifted horizontally and



vertically:

- The vertex of the V is at (4, 3).
- The graph opens upwards because the absolute value expression is positive.
- The two lines forming the V are:
- For x ≥ 4: y = (x - 4) + 3 = x - 1
- For x < 4: y = (4 - x) + 3 = 7 - x

The graph is symmetric with respect to the vertical line x = 4.

---

Analyzing the Inequality y > |x - 4| + 3

This inequality asks us to find all the points (x, y) in the coordinate plane
where y is greater than the absolute value expression plus 3.

Key Concepts in Graphing Inequalities

- Boundary Line: For inequalities involving a strict inequality (>, <), the
boundary line is the graph of the related equation y = |x - 4| + 3. Since our
inequality is "greater than" (not "greater than or equal to"), the boundary
line will be dashed.
- Solution Region: The set of all points where the inequality holds true. For
y > |x - 4| + 3, this region lies above the V-shaped boundary line.

---

Step-by-Step Graphing Process

To graph y > |x - 4| + 3, follow these steps:

1. Graph the Boundary Line y = |x - 4| + 3

- Plot the vertex at (4, 3).
- Draw the two lines forming the V:
- For x ≥ 4: y = x - 1
- For x < 4: y = 7 - x
- Use dashed lines to indicate that the boundary is not included (since the
inequality is strict).



2. Identify the Solution Region

- Since the inequality is y > |x - 4| + 3, the solution region is above the
boundary line.
- Shade the region above the V-shaped boundary.

3. Test a Point to Confirm the Region

- Pick a point not on the boundary, such as (4, 5).
- Calculate y > |x - 4| + 3:
- Plug in x = 4: y > |4 - 4| + 3 = 0 + 3 = 3
- With y = 5, check: 5 > 3 → True.
- Since the point satisfies the inequality, confirm the shaded region is
above the boundary.

---

Interpreting the Graph of y > |x - 4| + 3

The graph depicts all points where the y-coordinate exceeds the value of |x -
4| + 3. This includes:

- Points above the V-shaped boundary.
- An unbounded region extending infinitely upwards.
- No points on the boundary line itself, as the inequality is strict (>).

Visual Features:

- The boundary line is dashed.
- The solution region is the area above this line.
- The vertex at (4, 3) is a point of symmetry, but not included in the
solution since the inequality is strict.

---

Key Characteristics of the Graph

Understanding certain features helps in interpreting the inequality:

- Vertex: (4, 3)
- Boundary Line: The V-shaped graph of y = |x - 4| + 3, dashed.
- Solution Region: All points with y > |x - 4| + 3, shaded above the
boundary.
- Open Region: Because the inequality is strict, the boundary line is not



included (dashed line), and the solution region is open.

---

Applications of the Inequality y > |x - 4| + 3

Graphing inequalities like this has practical applications in various fields:

- Optimization Problems: Determining feasible regions where certain
constraints are met.
- Distance Constraints: The absolute value represents distance, so such
inequalities model regions where the point is farther than a certain distance
from a fixed point.
- Design and Engineering: Defining safe zones or regions of operation that
are beyond a boundary.

---

Further Practice and Variations

To deepen your understanding, consider practicing with similar inequalities:

- y ≥ |x - a| + b
- y < |x - c| + d
- Combining inequalities to form regions bounded by multiple absolute value
functions.

Practice Exercise:

Graph y > |x - 2| + 1 and describe the solution region.

---

Summary

Graphing the inequality y > |x - 4| + 3 involves understanding the absolute
value function's geometric shape, plotting its boundary, and shading the
region above it. Key points include:

- Recognizing the V-shaped boundary centered at (4, 3).
- Using dashed lines for strict inequalities.
- Confirming the solution region by testing points.
- Interpreting the graph in real-world contexts.



Mastering this process enhances your ability to analyze complex inequalities
and apply these skills in various mathematical and real-life situations.

---

Conclusion

The inequality y > |x - 4| + 3 exemplifies the rich geometric structure of
absolute value functions combined with inequalities. By following systematic
steps—plotting the boundary, understanding the shape, and identifying the
solution region—you can effectively visualize and interpret such
inequalities. Practice and familiarity with these concepts will make advanced
problem-solving more intuitive and open doors to more complex applications in
mathematics and beyond.

Frequently Asked Questions

What is the inequality y > |x - 4| + 3 representing
graphically?
It represents the region above the V-shaped graph of y = |x - 4| + 3,
including all points where y is greater than the absolute value expression.

How do you graph the inequality y > |x - 4| + 3?
First, graph the boundary line y = |x - 4| + 3 as a V-shape with the vertex
at (4, 3). Then, shade the region above this V to represent y > |x - 4| + 3.

What is the significance of the inequality being
'greater than' rather than 'greater than or equal
to'?
Using y > indicates the region strictly above the graph, excluding the
boundary line itself. If it were y ≥ |x - 4| + 3, the boundary line would be
included in the solution.

Can you write the boundary line equation for the
inequality y > |x - 4| + 3?
Yes, the boundary line equation is y = |x - 4| + 3.



What is the vertex of the absolute value function y
= |x - 4| + 3?
The vertex is at the point (4, 3).

How does shifting the graph of y = |x| + 3 to the
right by 4 units affect its shape?
Shifting the graph right by 4 units moves the vertex to (4, 3), but the shape
of the V remains the same, just translated horizontally.

What are some key features to identify when graphing
y > |x - 4| + 3?
Key features include the vertex at (4, 3), the V-shape opening upwards, and
shading the region above the V to represent y > |x - 4| + 3.

How do you determine whether a point lies in the
solution region of y > |x - 4| + 3?
Substitute the point's coordinates into the inequality. If the resulting y-
value is greater than |x - 4| + 3, then the point lies in the solution
region.

Why is understanding the graph of inequalities like
y > |x - 4| + 3 important?
Understanding these graphs helps in visualizing solution regions, solving
real-world problems involving constraints, and developing a deeper
comprehension of functions and inequalities.

Additional Resources
Graph The Inequality y > |x - 4| + 3: A Comprehensive Exploration

Understanding the graph of inequalities is fundamental in algebra and
coordinate geometry. The inequality y > |x - 4| + 3 presents an interesting
case because it involves an absolute value function, which introduces a "V"
shaped graph, combined with the inequality sign, indicating a region above
this graph. This article aims to explore this inequality thoroughly, covering
its graphical representation, mathematical properties, and implications for
related inequalities.

---



Understanding the Inequality y > |x - 4| + 3

Breaking Down the Components

The inequality y > |x - 4| + 3 involves two key elements:

- The absolute value expression |x - 4|, which measures the distance of x
from 4 on the number line.
- The vertical shift +3, which raises the basic absolute value graph by 3
units.

The inequality states that y must be greater than this shifted absolute value
function, which indicates the region lying strictly above the graph of y = |x
- 4| + 3.

Graph of the Related Equation y = |x - 4| + 3

Before analyzing the inequality, it is helpful to understand the boundary
graph:

- The graph of y = |x - 4| + 3 is a "V" shape with its vertex at (4, 3).
- The "V" opens upward because the absolute value is positive and increases
symmetrically on both sides.
- The graph consists of two lines:
- For x ≥ 4: y = (x - 4) + 3 = x - 1
- For x < 4: y = -(x - 4) + 3 = -x + 7

This creates a piecewise linear graph with a vertex at (4, 3), where the two
lines meet.

---

Graphical Representation of y > |x - 4| + 3

Plotting the Boundary

To graph the inequality, start with the boundary line y = |x - 4| + 3:

- Draw the "V" shape with vertex at (4, 3).
- For x ≥ 4, the line is y = x - 1.
- For x < 4, the line is y = -x + 7.



The boundary is typically represented as a solid line if the inequality is ≥
or ≤, but since our inequality is > (strict inequality), the boundary line is
dashed to indicate that points on the boundary are not included.

Shading the Region y > |x - 4| + 3

Since the inequality is greater than (not greater than or equal to), the
region of interest is:

- All points above the graph of y = |x - 4| + 3.

This region is unbounded and extends infinitely upward, encompassing all
points where y is strictly greater than the function value.

---

Features and Characteristics of the Graph

Shape and Boundaries

- The boundary is a "V" shaped graph with a vertex at (4, 3).
- The boundary line is dashed, indicating that points on the boundary are not
included.
- The solution set lies strictly above this boundary.

Region of Solution

- All points (x, y) satisfying y > |x - 4| + 3.
- The region is open (not including the boundary).
- Extends infinitely upward and laterally in both directions.

Symmetry

- The boundary graph is symmetric with respect to the vertical line x = 4.
- The inequality region also respects this symmetry, being above the "V"
shape.

---



Mathematical Implications and Properties

Domain and Range

- Domain: All real numbers x ∈ (-∞, ∞), as the absolute value function is
defined everywhere.
- Range: For the boundary, y ≥ 3 at x = 4, but since the inequality is strict
(>), the solution set includes points with y > |x - 4| + 3. The solution
set's y-values extend from just above the boundary to infinity.

Solution Set

- The set of all points (x, y) where y > |x - 4| + 3.
- Can be described as the region above the dashed boundary line.

Graphical Features and Notations

- The dashed boundary indicates not including the boundary points.
- The solution region is unbounded, with no upper limit on y.
- The boundary's vertex at (4, 3) acts as a pivot point for the shape.

---

Applications and Related Concepts

Use in Inequality Problems

- This inequality models situations where a variable y must be greater than a
certain distance measure from a specific point (here, x=4).
- Can be applied in optimization problems, physics (e.g., regions outside a
certain threshold), and geometric analysis.

Comparison with y ≥ |x - 4| + 3

- Replacing > with ≥ would include the boundary, making the boundary line
solid.
- The solution set would then include the boundary points themselves.



Related Graphs and Inequalities

- The absolute value function creates a "V" shape, common in linear
inequalities involving distance.
- The inequality y > |x - a| + b shifts and shapes the "V" depending on a and
b.

---

Advantages and Challenges of Graphing y > |x -
4| + 3

Pros
- Visual clarity: The graph clearly delineates the region satisfying the
inequality.
- Symmetry: The graph's symmetry about x = 4 simplifies analysis.
- Flexibility: Can be adapted to different inequalities with similar forms.
- Educational Value: Enhances understanding of absolute value functions and
inequalities.

Cons
- Dashed boundary lines may cause confusion for beginners unfamiliar with
strict inequalities.
- Infinite extent of the solution region requires careful interpretation
during analysis.
- Precise shading can be challenging on paper without graphing tools.

Features Summary
- Clear visual representation of inequality regions.
- Demonstrates the effect of shifting and reflecting absolute value graphs.
- Serves as a foundation for understanding more complex inequalities.

---

Summary and Final Thoughts

The inequality y > |x - 4| + 3 offers an insightful look into the
relationship between absolute value functions and inequalities. Its graph,
characterized by a "V" shape shifted upward by 3 units and centered at x=4,



encapsulates the idea of regions lying strictly above a certain boundary. The
graphical approach facilitates intuitive understanding and problem-solving,
making it a vital concept in algebra and coordinate geometry.

Understanding the boundary's shape, the region's properties, and the
implications of the strict inequality enhances mathematical literacy and
problem-solving skills. Whether used in theoretical mathematics or practical
applications, the graph of y > |x - 4| + 3 exemplifies how geometric
visualization supports algebraic reasoning.

---

In conclusion, mastering the graph of y > |x - 4| + 3 equips students and
practitioners with a powerful tool for analyzing inequalities involving
absolute value functions. Its symmetry, unbounded nature, and clear boundary
make it an essential example in the study of inequalities, geometric regions,
and their applications.
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