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Understanding the relationship between ordered pairs and functions is fundamental in
algebra and calculus. In particular, when these pairs represent an absolute value function,
it provides insight into the behavior, shape, and properties of the function. This article
delves into the details of the ordered pairs (-3, 9), (-1, 1), and (2, 5), exploring how they
define an absolute value function, analyzing their significance, and explaining the broader
mathematical concepts involved.

Introduction to Absolute Value Functions

An absolute value function is a type of function that measures the distance of a number
from zero on the number line, regardless of direction. The general form of an absolute
value function is:

\[ f(x) = a|x - h| + k \]

where:

- a determines the vertical stretch or compression and reflection across the x-axis.
- h and k shift the graph horizontally and vertically, respectively.

The graph of an absolute value function is characterized by its V-shape, symmetric about a
vertical line called the axis of symmetry.

Understanding the Given Ordered Pairs

The ordered pairs provided are:

(-3, 9)

(-1, 1)

(2, 5)



These pairs suggest the points through which the absolute value function passes. To
understand the relationship, we analyze these points in the context of the function's shape
and parameters.

Plotting the Points and Inferring the Graph

Plotting these points on a coordinate plane gives us a visual starting point:

- At x = -3, y = 9
- At x = -1, y = 1
- At x = 2, y = 5

The points indicate that:

- The point (-1, 1) lies at the lowest y-value among the points, suggesting it might be the
vertex of the V-shaped graph.
- The points (-3, 9) and (2, 5) are on either side of this vertex, symmetric in some form.

This symmetry hints that the absolute value function has its vertex at x = -1.

Formulating the Absolute Value Function

Based on the points, particularly the vertex at (-1, 1), we can attempt to formulate the
absolute value function.

Step 1: Identify the vertex

- The point (-1, 1) appears to be the vertex, which means the function can be written as:

\[ f(x) = a|x + 1| + k \]

since the vertex's x-coordinate is at x = -1, and y-coordinate at 1.

Step 2: Determine the parameters a and k

- The vertex form of an absolute value function is:

\[ f(x) = a|x - h| + k \]

- Given that the vertex is at (-1, 1), the function is:

\[ f(x) = a|x + 1| + 1 \]



- To find a, substitute another point, say (2, 5):

\[ 5 = a|2 + 1| + 1 \]

\[ 5 = a|3| + 1 \]

\[ 5 = 3a + 1 \]

\[ 3a = 4 \]

\[ a = \frac{4}{3} \]

- To verify, check with the other point (-3, 9):

\[ 9 = \frac{4}{3} |-3 + 1| + 1 \]

\[ 9 = \frac{4}{3} | -2 | + 1 \]

\[ 9 = \frac{4}{3} \times 2 + 1 \]

\[ 9 = \frac{8}{3} + 1 \]

\[ 9 = \frac{8}{3} + \frac{3}{3} = \frac{11}{3} \approx 3.6667 \]

This does not match the y-value of 9, indicating that the initial assumption of the vertex at
(-1, 1) might need adjustment or that the points are not symmetric about a single vertex.

Alternative approach: Since the previous calculation doesn't fit all points, perhaps the
points do not form a perfect absolute value function passing through all points unless the
function is more complex or involves multiple transformations.

Refining the Model: Is the Function Truly an
Absolute Value Function?

Given the inconsistency, it is necessary to verify whether the points indeed fit an absolute
value function or if they suggest a different relationship.

Method 1: Check for symmetry

- For an absolute value function, points equidistant from the vertex should have the same
y-value.

- The points (-3, 9) and (2, 5):

- Distance from x = -1:



- For x = -3: |-3 + 1| = 2

- For x = 2: |2 + 1| = 3

- Since these are not equal, the points are not symmetric about x = -1, which suggests the
three points do not perfectly lie on a single absolute value function.

Method 2: Calculate the average rate of change

- Between points (-3, 9) and (-1, 1):

- Slope:

\[ m_{1} = \frac{1 - 9}{-1 - (-3)} = \frac{-8}{2} = -4 \]

- Between points (-1, 1) and (2, 5):

- Slope:

\[ m_{2} = \frac{5 - 1}{2 - (-1)} = \frac{4}{3} \approx 1.33 \]

- The different slopes suggest the points do not lie on a single linear or absolute value
function with a constant slope.

Conclusion: Are the Points Part of an Absolute Value
Function?

Given the above calculations, the points do not align perfectly with a standard absolute
value function that is symmetric about a single vertex. However, they may still represent
segments of an absolute value function or a piecewise function.

Key observations:

- The point (-1, 1) could be a vertex if the function is piecewise.

- The differing slopes indicate the function might not be a simple absolute value function
unless more information is provided.

Understanding the Relationship Between the
Points

Despite the inconsistencies, we can analyze these points under the context of an absolute
value function and explore what relationships they suggest.



Symmetry and the Vertex

- Absolute value functions are symmetric about their vertex.

- If (-1, 1) is considered the vertex, then points symmetric with respect to x = -1 should
have the same y-value.

- For x = -3, symmetric point would be at x = 1:

- The point at x = 1 is not provided, but if the point at x = 2 is given, then symmetry is not
exact.

Distance from the Vertex

- Distance from x = -1:

- (-3, 9): 2 units left

- (-1, 1): vertex

- (2, 5): 3 units right

- The y-values:

- At x = -3 (distance 2): y = 9

- At x = 2 (distance 3): y = 5

- Not symmetric, but the y-values suggest a decreasing trend on one side and a different
trend on the other, implying the function may not be purely absolute value but perhaps a
shifted or scaled version.

Implications for Mathematical Modeling

When analyzing points like these, the goal is to:

- Determine whether they can be modeled by an absolute value function.

- Understand the parameters that define such a function.

- Recognize the limitations when points do not perfectly fit the model.

Constructing a Best-Fit Absolute Value Function



If the points do not perfectly fit a standard absolute value function, one approach is to:

- Use least squares regression to find an approximate function.

- Fit the data to the general form:

\[ f(x) = a|x - h| + k \]

- Determine the parameters a, h, and k that minimize the error.

Practical Applications of Absolute Value
Functions

Absolute value functions are widely used in various fields:

Distance Measurement: Calculating the distance between points on a line.

Economics: Modeling cost functions that have a minimum point.

Engineering: Signal processing and error analysis.

Physics: Describing symmetric phenomena around a central point.

Understanding how to interpret ordered pairs as parts of an absolute value function allows
for better modeling and problem-solving in these areas.

Summary and Key Takeaways

- The ordered pairs (-3, 9), (-1, 1), and (2, 5) suggest points that could, under

Frequently Asked Questions

What do the ordered pairs (-3, 9), (-1, 1), and (2, 5)
reveal about the absolute value function f?
They show that at x = -3, f(x) = 9; at x = -1, f(x) = 1; and at x = 2, f(x) = 5, indicating the
function's output values correspond to the absolute value of the input shifted and scaled
appropriately.



How can we determine if these points lie on an absolute
value function?
By examining the pattern of the outputs and seeing if they fit the shape of a V-shaped
graph characteristic of absolute value functions, and checking if the points satisfy an
equation of the form f(x) = a|x - h| + k.

What is the likely general form of the absolute value
function passing through these points?
It is probably of the form f(x) = a|x - h| + k, where parameters a, h, and k can be found
using the given points by solving a system of equations.

Do these points suggest the absolute value function
has a vertex, and if so, where is it?
Yes, the vertex is likely at the point where the function reaches its minimum, which appears
to be at (-1, 1), suggesting the vertex is at x = -1.

What does the relationship between these points tell us
about the symmetry of the absolute value function?
Since absolute value functions are symmetric about their vertex, the points suggest
symmetry around x = -1, with the outputs at x = -3 and x = 2 reflecting this symmetry.

Additional Resources
The Ordered Pairs Represent an Absolute Value Function (f): (-3, 9), (-1, 1), (2, 5) —
Describe the Relationship

In the realm of mathematics, understanding the nature of functions and their
representations is fundamental. Among these, the absolute value function is particularly
noteworthy due to its distinctive V-shaped graph and its importance across various
applications, from engineering to economics. When examining a set of ordered pairs such
as (-3, 9), (-1, 1), and (2, 5), it becomes crucial to analyze whether these points can be
modeled by an absolute value function and what relationship they reveal. This article
provides an in-depth, analytical exploration of these points, their potential connection to an
absolute value function, and the insights they offer into the function's behavior.

---

Understanding the Absolute Value Function



Definition and Basic Properties

The absolute value function, commonly denoted as \( f(x) = |x| \), is a mathematical
function that measures the "distance" of a real number \( x \) from zero on the number line.
Its key properties include:

- Non-negativity: \( |x| \geq 0 \) for all real \( x \).
- Piecewise definition:
\[
|x| = \begin{cases}
x, & \text{if } x \geq 0 \\
-x, & \text{if } x < 0
\end{cases}
\]
- V-shaped graph: The graph of \( y = |x| \) has a vertex at the origin (0,0) and opens
upward on both sides.

The general form of an absolute value function can be extended or shifted, for example, \(
f(x) = a|x - h| + k \), where:

- \( h \) shifts the graph horizontally.
- \( k \) shifts the graph vertically.
- \( a \) causes vertical stretch or compression and reflection if negative.

---

Analyzing the Given Data Points

The Point Set: (-3, 9), (-1, 1), (2, 5)

The set of ordered pairs provided:

- (-3, 9)
- (-1, 1)
- (2, 5)

These points are located at various positions relative to the origin, suggesting a potential
relationship with an absolute value function that might involve shifts and scales.

---

Plotting and Visual Inspection

Visualizing the points on the Cartesian plane helps in hypothesizing the form of the



function:

- (-3, 9): Located left of the y-axis, high y-value.
- (-1, 1): Closer to the origin, relatively low y-value.
- (2, 5): Right of the origin, moderate y-value.

Plotting these points reveals that:

- The point (-1, 1) is notably close to the origin, potentially near the vertex of the absolute
value function.
- The points seem to be symmetrical or exhibit a pattern that suggests a V-shaped graph
centered somewhere between these points.

---

Testing the Absolute Value Function Hypothesis

Formulating a General Absolute Value Model

Given the points, a plausible model is:

\[
f(x) = a|x - h| + k
\]

where:

- \( a \) controls the slope.
- \( h \) is the horizontal shift (vertex x-coordinate).
- \( k \) is the vertical shift (vertex y-coordinate).

To verify if the points fit this form, we can attempt to find parameters \( a \), \( h \), and \( k
\) that satisfy the points.

---

Using the Point (-1, 1)

Suppose the vertex of the absolute value function is at \( (h, k) \). The point \((-1, 1)\) is
close to the vertex, which suggests trying \( h = -1 \).

Substituting \( x = -1 \) and \( y = 1 \):

\[
f(-1) = a | -1 - h | + k



\]
\[
1 = a | -1 - (-1) | + k = a \times 0 + k
\]
\[
\Rightarrow k = 1
\]

This indicates the vertex is at \( (-1, 1) \), with \( k = 1 \).

---

Using the Point (-3, 9) to Find \( a \)

Now, with \( h = -1 \), \( k = 1 \), and \( x = -3 \), \( y = 9 \):

\[
9 = a | -3 - (-1) | + 1
\]
\[
9 = a | -3 + 1 | + 1 = a \times 2 + 1
\]
\[
a \times 2 = 8
\]
\[
a = 4
\]

---

Testing the Model with the Point (2, 5)

Using \( a=4 \), \( h=-1 \), \( k=1 \), \( x=2 \):

\[
f(2) = 4 | 2 - (-1) | + 1 = 4 \times 3 + 1 = 12 + 1 = 13
\]

But the actual point is (2, 5), which does not match the calculated value of 13, indicating
that the model with these parameters does not fit all points precisely.

---



Refining the Model: Is the Absolute Value
Function a Suitable Fit?

The discrepancy suggests that the points do not lie exactly on a single absolute value
function of the form \( f(x) = a|x - h| + k \). However, the initial analysis indicates a close
relationship, especially considering the vertex at (-1, 1).

To examine this further, we can analyze whether the points conform to an absolute value
pattern, perhaps with different slopes on either side of the vertex—implying a piecewise
absolute value function:

\[
f(x) = \begin{cases}
a_1 |x - h| + k, & x < h \\
a_2 |x - h| + k, & x \geq h
\end{cases}
\]

But with only three points, it is difficult to definitively establish such a relationship. Instead,
it appears more plausible that these points approximate a shifted absolute value function,
with some measurement or plotting errors.

---

Interpreting the Relationship: Absolute Value
Function or Not?

Key Observations

- The point (-1, 1) closely aligns with the vertex of a potential absolute value function.
- The point (-3, 9) is approximately 8 units above the expected value if the function is
symmetric around the vertex.
- The point (2, 5) also deviates from the symmetric pattern but is not too distant.

Given these observations, the points suggest a relationship that resembles an absolute
value function with certain shifts and scale factors but may not fit perfectly into the
classical form.

Possible Conclusions

- Approximate Absolute Value Model: The data points suggest an absolute value function
centered near \( x = -1 \), with a vertex at \( (-1, 1) \), and a scale factor \( a \approx 4 \).
The deviations imply either measurement errors or the presence of an affine transformation



that modifies the pure absolute value shape.
- Non-Exact Fit: Since the points do not align perfectly with the model, it is likely these
points are samples or observations that approximately follow an absolute value relationship
but are affected by other factors or noise.
- Implication for Relationship: The points indicate a V-shaped relationship centered at \( (-1,
1) \), characteristic of absolute value functions, but with asymmetries or scaling factors that
modify the basic shape.

---

Broader Context and Applications

Mathematical Significance

Understanding whether a set of points follows an absolute value function is essential for
modeling real-world phenomena exhibiting symmetry around a central point. The absolute
value function is foundational in:

- Distance calculations: Measuring deviation from a point.
- Piecewise modeling: Representing systems with different behaviors on either side of a
threshold.
- Optimization problems: Minimizing absolute deviations.

Practical Applications

- Engineering: Vibration analysis, where deviations from equilibrium follow absolute value
patterns.
- Economics: Modeling absolute deviations in costs or returns.
- Data analysis: Detecting asymmetries or shifts in data distributions.

---

Conclusion: The Nature of the Relationship

In summary, the set of ordered pairs (-3, 9), (-1, 1), and (2, 5) reveals a relationship that
closely aligns with the characteristics of an absolute value function, especially considering
the vertex at (-1, 1). While the points do not perfectly fit a simple \( y = a|x - h| + k \)
model, the pattern suggests a V-shaped graph centered near \( x = -1 \) with an
approximate vertical scale factor of 4.

This analysis underscores the importance of visual inspection, mathematical modeling, and
parameter estimation
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