
Vertex Of F(x) = |2x + 3
Vertex Of F(x) = |2x + 3 is a fundamental concept in algebra and graphing, especially
when working with absolute value functions. Understanding how to find the vertex of such
functions is essential for analyzing their graphs, determining their maximum or minimum
points, and solving related mathematical problems. In this comprehensive guide, we will
explore the vertex of the function f(x) = |2x + 3|, delve into methods for locating it, and
explain its significance in graphing and problem-solving.

Understanding the Absolute Value Function

What Is an Absolute Value Function?
An absolute value function involves the absolute value operation, which measures the
distance of a number from zero on the number line, regardless of direction. The general
form is:

f(x) = |ax + b|, where a and b are real numbers.

This function creates a graph that is V-shaped, with the point of the V called the vertex.

Graphing Absolute Value Functions
To graph an absolute value function:

Identify the vertex, which is the point where the graph changes direction.

Plot the vertex on the coordinate plane.

Draw lines forming the V-shape, symmetric about the vertex.

The vertex plays a crucial role in understanding the overall shape and position of the graph.

Finding the Vertex of F(x) = |2x + 3|

Step 1: Recognize the Inner Function
The absolute value function f(x) = |2x + 3| involves an inner linear function:

g(x) = 2x + 3



The vertex of the absolute value graph corresponds to the point where g(x) = 0 because
that’s where the expression inside the absolute value changes sign.

Step 2: Find When the Inner Function Equals Zero
Set g(x) = 0 and solve for x:

2x + 3 = 0

2x = -3

x = -\(\frac{3}{2}\)

This x-value indicates where the vertex occurs along the x-axis.

Step 3: Calculate the Corresponding y-Coordinate
Substitute x = -\(\frac{3}{2}\) back into the inner function to find y:

g\left(-\frac{3}{2}\right) = 2 \times -\frac{3}{2} + 3 = -3 + 3 = 0

Since the absolute value of 0 is 0, the y-coordinate of the vertex is 0.

Step 4: Write the Coordinates of the Vertex
The vertex of the function f(x) = |2x + 3| is:

V\(\left(-\frac{3}{2}, 0\right)\)

This point is the minimum point of the V-shaped graph, representing the lowest point on the
graph of the absolute value function.

Significance of the Vertex in Graphing

Understanding the Vertex’s Role
The vertex of f(x) = |2x + 3| marks the point where the graph changes direction from
decreasing to increasing or vice versa. Since absolute value functions are always non-
negative, the vertex typically corresponds to the minimum value of the function.



Graphing the Function Step-by-Step
To accurately graph f(x) = |2x + 3|:

Plot the vertex at \(\left(-\frac{3}{2}, 0\right)\).1.

Choose additional x-values to the left and right of the vertex, such as x = -2 and x =2.
-1.

Calculate the corresponding y-values:3.

f(-2) = |2 \times -2 + 3| = |-4 + 3| = | -1 | = 1

f(-1) = |2 \times -1 + 3| = |-2 + 3| = |1| = 1

Plot these points and draw the V-shaped graph, symmetric about the vertex.4.

Transformations and Variations

Impact of Coefficients on the Vertex
Changing the coefficients in the function affects the position and shape of the graph:

Vertical shifts: If the function is f(x) = |2x + 3| + k, the vertex moves vertically by k
units.

Horizontal shifts: Changes inside the absolute value, such as f(x) = |2(x + h) + 3|,
shift the graph horizontally.

Vertex of Transformed Functions
For example, consider the function:

f(x) = |2(x + 1.5)|

The vertex shifts to x = -1.5, y=0, reflecting the horizontal translation.



Applications and Real-World Examples

Modeling Distance and Error
Absolute value functions are often used to model situations involving distance or error:

Calculating the shortest distance from a point to a line.

Measuring deviations or discrepancies in data.

Knowing the vertex helps identify the optimal or minimal value in such contexts.

Optimization Problems
In optimization, the vertex of an absolute value function can represent the minimum cost or
maximum efficiency point, making understanding how to find it crucial in fields like
economics, engineering, and data analysis.

Summary and Key Takeaways

The vertex of f(x) = |2x + 3| occurs where the inner function g(x) = 2x + 3 equals
zero.

Solving 2x + 3 = 0 gives x = -\(\frac{3}{2}\), with y = 0, so the vertex is at \(\left(-
\frac{3}{2}, 0\right)\).

The vertex represents the minimum point of the absolute value graph and is essential
for accurate graphing.

Transformations of the basic absolute value function affect the position of the vertex,
allowing for customized graphing.

Understanding the vertex has practical applications in modeling, optimization, and
data analysis.

Conclusion
Mastering how to find the vertex of the function f(x) = |2x + 3| is a fundamental skill in
algebra and graphing. By identifying where the inner linear function equals zero, you can
pinpoint the vertex's exact location, which in turn helps in sketching the graph and
understanding the function's behavior. Whether you're solving mathematical problems,



analyzing data, or modeling real-world scenarios, knowing how to find and interpret the
vertex of absolute value functions enhances your mathematical toolkit and deepens your
understanding of function transformations and graph properties.

Frequently Asked Questions

What is the vertex of the function f(x) = |2x + 3|?
The vertex occurs where the expression inside the absolute value equals zero, so set 2x + 3
= 0, which gives x = -3/2. The vertex point is at (-3/2, 0).

How do you find the x-coordinate of the vertex for f(x)
= |2x + 3|?
Set the expression inside the absolute value to zero: 2x + 3 = 0, solving for x gives x =
-3/2.

What is the y-coordinate of the vertex for f(x) = |2x +
3|?
Since the absolute value expression equals zero at x = -3/2, the y-coordinate of the vertex
is 0, making the vertex point (-3/2, 0).

Is the vertex of f(x) = |2x + 3| a minimum point?
Yes, because the absolute value function opens upwards, so the vertex at (-3/2, 0) is the
minimum point of the graph.

How does the slope of the graph change around the
vertex of f(x) = |2x + 3|?
To the left of the vertex, the graph decreases with slope -2; to the right, it increases with
slope +2, reflecting the V-shape of the absolute value function.

What is the significance of the vertex in the graph of
f(x) = |2x + 3|?
The vertex represents the point where the graph changes direction, specifically the lowest
point for this absolute value function, at x = -1.5.

How does the vertex relate to the linear expression
inside the absolute value for f(x) = |2x + 3|?
The vertex occurs where the linear inside equals zero, which is the point where the function
transitions from decreasing to increasing.



Can the vertex of f(x) = |2x + 3| be outside the domain
of the function?
No, since the domain of the absolute value function is all real numbers, the vertex at x =
-3/2 is always within the domain.

How would the vertex change if the function was f(x) =
|2x + 3| + 4?
The vertex would shift vertically upward by 4 units, so its new coordinates would be (-3/2,
4).

Additional Resources
Vertex of F(x) = |2x + 3|: An In-Depth Exploration

Understanding the vertex of a function is fundamental in the study of graphing and
analyzing the behavior of functions. When dealing with absolute value functions like \( F(x)
= |2x + 3| \), identifying the vertex isn't just a matter of plotting points—it's about
comprehending the function's structure, symmetry, and the pivotal point that defines its
shape. In this article, we will delve into the concept of the vertex for \( F(x) = |2x + 3| \),
exploring its theoretical underpinnings, calculation methods, and practical implications.

---

Introduction to Absolute Value Functions

What Is an Absolute Value Function?

An absolute value function involves the absolute value operation, denoted by \( | \cdot | \),
which measures the distance of a number from zero on the number line, regardless of
direction. More specifically:

\[
F(x) = |ax + b|
\]

This form describes a function whose graph is a "V" shape, symmetric with respect to its
vertex. The absolute value operation introduces a sharp point at the vertex, where the
function transitions from decreasing to increasing or vice versa.



Significance in Mathematics and Real-World
Applications

Absolute value functions appear frequently in various fields such as physics (displacement),
engineering (tolerance levels), finance (risk measures), and computer science (distance
metrics). Understanding their vertices aids in optimizing solutions, designing systems, and
visualizing data.

---

Analyzing the Function \( F(x) = |2x + 3| \)

Structural Breakdown of the Function

The given function can be viewed as a composite of a linear expression and an absolute
value operation:

\[
F(x) = |2x + 3|
\]

Here:

- The inner linear function: \( g(x) = 2x + 3 \)
- The absolute value operation: \( | \cdot | \)

Graphically, this function creates a "V" shape, with the vertex at the point where the inner
linear function equals zero, because that's where the absolute value expression transitions
from negative to positive.

Why Focus on the Inner Function?

The key to finding the vertex of \( F(x) \) lies in analyzing the zeros of the inner function:

\[
2x + 3 = 0
\]

This zero point indicates the x-coordinate where the function changes slope, and the
absolute value "turns" at that point, forming the vertex.

---



Calculating the Vertex of \( F(x) = |2x + 3| \)

Step 1: Find the Zero of the Inner Function

Set the expression inside the absolute value equal to zero:

\[
2x + 3 = 0
\]
\[
2x = -3
\]
\[
x = -\frac{3}{2}
\]

This x-value is critical because it marks the point where the absolute value function's
behavior shifts.

Step 2: Calculate the Corresponding y-Value

Substitute \( x = -\frac{3}{2} \) into the original function:

\[
F\left(-\frac{3}{2}\right) = \left| 2 \times -\frac{3}{2} + 3 \right| = \left| -3 + 3 \right| = |0|
= 0
\]

Step 3: Identify the Vertex Coordinates

The vertex of the absolute value function is at:

\[
\boxed{
\left( -\frac{3}{2}, 0 \right)
}
\]

This point is the "corner" of the V-shape and represents the minimum point of the function,
as absolute value functions are non-negative and their vertices are the lowest points on
their graphs.

---



Graphical Representation and Behavior

The Shape of \( F(x) = |2x + 3| \)

The graph is symmetric with respect to the vertical line passing through the vertex \( x = -
\frac{3}{2} \). The two linear components that make up the "V" are:

- For \( x \geq -\frac{3}{2} \):

\[
F(x) = 2x + 3
\]

- For \( x \leq -\frac{3}{2} \):

\[
F(x) = -(2x + 3) = -2x - 3
\]

This piecewise definition highlights the "sharp" point at the vertex, where the function
transitions from one linear segment to the other.

Key Features of the Graph

- Vertex: \( \left( -\frac{3}{2}, 0 \right) \)
- Axis of symmetry: \( x = -\frac{3}{2} \)
- Slope of right branch: \( +2 \)
- Slope of left branch: \( -2 \)
- Minimum value: 0 (attained at the vertex)
- Domain: \( (-\infty, \infty) \)
- Range: \( [0, \infty) \)

---

Implications and Applications of the Vertex in \(
F(x) = |2x + 3| \)

Optimization and Critical Points

Since the vertex at \( \left( -\frac{3}{2}, 0 \right) \) is the lowest point on the graph, it
represents the minimum of the function. This information is crucial in optimization problems



where minimizing absolute deviations or costs is required.

Symmetry and Reflection Properties

The symmetry about \( x = -\frac{3}{2} \) allows for straightforward analysis of the
function's behavior on either side of the vertex. For example, distances from the vertex can
be easily computed, and the function's growth can be predicted.

Real-World Modeling

Suppose \( F(x) \) models a scenario like deviation from a target value. The vertex indicates
the optimal point (minimum deviation), and understanding its precise location allows for
better decision-making.

---

Extensions and Generalizations

Vertex of More Complex Absolute Value Functions

The process used here can be extended to more complex functions, such as:

\[
F(x) = |ax + b| + c
\]

where:

- The vertex's x-coordinate is at \( x = -\frac{b}{a} \)
- The y-coordinate is \( |a \times (-\frac{b}{a}) + b| + c \), which simplifies to \( c \)

This pattern underscores the importance of the inner linear function's zero point in locating
the vertex.

Transformations and Shifts

Understanding the vertex in the context of shifts and scalings allows for designing functions
with desired properties. For example:

- Vertical shifts move the vertex up or down.
- Horizontal shifts move the vertex left or right.



- Scaling affects the slopes of the arms of the "V".

---

Conclusion

The vertex of \( F(x) = |2x + 3| \) is a critical feature that encapsulates the function's
minimal point and symmetry. Identified at \( \left( -\frac{3}{2}, 0 \right) \), it serves as the
cornerstone for understanding the function's overall behavior, graph shape, and
applications. Mastering the process of locating the vertex illuminates broader principles in
absolute value functions, enabling mathematicians, engineers, and analysts to leverage
these insights across diverse fields.

By dissecting the inner linear component, applying basic algebra, and understanding the
geometric implications, we gain a comprehensive view of this fundamental mathematical
structure. Whether for theoretical exploration or practical problem-solving, recognizing and
analyzing the vertex of \( F(x) = |2x + 3| \) exemplifies the elegance and utility of algebraic
and geometric reasoning in mathematics.
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