
Which Absolute Value Function, When
Graphed, Will Be Wider Than The Graph Of
The Parent Function, F(x)
Which Absolute Value Function, When Graphed, Will Be Wider Than The Graph Of The
Parent Function, F(x) is a common question in algebra and functions, especially when students are
exploring transformations and the properties of basic functions. Understanding how the graph of an
absolute value function changes with different parameters is crucial for mastering the concepts of
graph transformations, symmetry, and function behavior. The parent function of the absolute value
family is typically expressed as f(x) = |x|, which forms a symmetric "V" shape centered at the origin.
When we modify this function, its graph can become wider or narrower depending on the
transformations applied, particularly vertical and horizontal stretches or compressions.

In this article, we will explore the conditions under which an absolute value function’s graph
becomes wider than the parent function, focusing on the roles of the parameters involved. We will
analyze the standard form of the absolute value function, transformations that affect its width, and
provide examples to clarify how different functions compare to the original.

Understanding the Parent Function: f(x) = |x|
The absolute value function f(x) = |x| is fundamental in mathematics due to its simplicity and
symmetry. Its key features include:
- Symmetry about the y-axis (even function)
- V-shaped graph with the vertex at the origin (0,0)
- Slope of 1 for x > 0 and -1 for x < 0
- Domain: all real numbers
- Range: y ≥ 0

Graphically, the function looks like a "V" with arms extending infinitely in both directions, opening
upwards.

Transformations of the Absolute Value Function
Transformations allow us to modify the graph of f(x) = |x| by applying shifts, stretches,
compressions, and reflections. The general form of an absolute value function with transformations
is:

f(x) = a |b(x - h)| + k

Where:
- a: vertical stretch or compression, and reflection over the x-axis if negative
- b: horizontal stretch or compression, and reflection over the y-axis if negative
- h: horizontal shift (left or right)
- k: vertical shift (up or down)



For the purpose of understanding the width of the graph, the parameters a and b are particularly
important, as they directly influence the shape and "width" of the graph.

How the Parameter b Affects the Width of the Graph
The parameter b controls the horizontal compression or stretch of the graph:
- If |b| > 1: The graph becomes narrower (compressed horizontally)
- If |b| < 1: The graph becomes wider (stretched horizontally)
- If b = 1: The graph is identical to the parent function

This is because the factor b affects the rate at which the x-values are scaled inside the absolute
value function. When |b| is less than 1, the "arms" of the V spread out more, making the graph wider.

How the Parameter a Affects the Width and Shape
The parameter a influences the vertical stretch/compression and reflection:
- If |a| > 1: The graph is stretched vertically, making the V steeper
- If |a| < 1: The graph is compressed vertically, making the V less steep
- If a < 0: The graph is reflected over the x-axis

While a primarily affects the steepness of the graph, it can also influence the perceived width,
especially when combined with b.

Conditions for the Graph to Be Wider Than the Parent
Function
The question at hand is: Which absolute value function, when graphed, will be wider than the graph
of the parent function, f(x) = |x|?

The key is to understand what "wider" means in terms of the graph's shape. Graphically, a wider
absolute value function has arms that extend further apart along the x-axis for a given y-value, or
equivalently, the graph's vertex is less "steep" and more spread out horizontally.

Primary condition:
The graph of f(x) = a|b(x - h)| + k will be wider than f(x) = |x| when the horizontal stretch applied to
the parent is greater than 1, i.e., when the function is stretched horizontally.

Since the parent function is f(x) = |x|, the transformation involving b is crucial. Specifically, the
width of the graph is related to the inverse of |b|:

- The "width" of the graph at a given height is proportional to 1 / |b|.

Therefore, the key condition is:

|b| < 1

This results in a horizontal stretch, making the arms of the V broader, thus wider than the original



graph.

Summary:
- For the absolute value function f(x) = a|b(x - h)| + k to be wider than the parent function f(x) = |x|,
the key parameter is b.
- The graph will be wider if and only if |b| < 1.
- The parameters a, h, and k affect the shape and position but do not influence the width in the same
direct way as b does.

Examples of Absolute Value Functions Wider Than the
Parent
Let’s examine some specific examples to see how the parameter b influences the width:

Example 1: f(x) = |0.5x|
- Here, a = 1, b = 0.5, h = 0, k = 0.
- Since |b| = 0.5 < 1, the graph is a horizontally stretched version of |x|.
- The arms of the V are wider than the parent |x|, stretching out more along the x-axis.

Example 2: f(x) = 0.8|x - 2| + 1
- Here, a = 0.8, b = 1, h = 2, k = 1.
- Since |b| = 1, the width is the same as the parent.
- But because a = 0.8, the graph is compressed vertically, and shifted right and up.

Example 3: f(x) = 0.3|2(x + 1)| - 2
- Here, a = 0.3, b = 2, h = -1, k = -2.
- Since |b| = 2 > 1, the graph is horizontally compressed, making it narrower.
- Therefore, this function is not wider than the parent.

Visual Interpretation:
- When |b| < 1: The graph widens, arms spread out more.
- When |b| > 1: The graph narrows, arms come closer together.

Additional Factors Influencing Graph Width
While b is the primary determinant, the overall perception of width can be affected by other
transformations:

Vertical Stretch/Compression (a)
- Affects the steepness of the arms.
- If |a| > 1, the arms are steeper, but the width at a given height remains the same.
- If |a| < 1, the arms are less steep.



Horizontal and Vertical Shifts (h and k)
- Moves the graph left/right and up/down.
- Does not impact width, but can change the visual perception.

Conclusion: Which Absolute Value Function Is Wider?
To answer the initial question clearly:

> The absolute value function that will be wider than the parent function, f(x) = |x|, when graphed,
is any function of the form f(x) = a|b(x - h)| + k where the absolute value of b is less than 1 (|b| < 1).

This condition ensures a horizontal stretch, resulting in arms that extend farther along the x-axis,
making the graph visually broader than the original.

---

Summary Checklist:
- To make the graph wider than the parent, focus on the parameter b.
- The key criterion: |b| < 1
- The parameters a, h, and k do not affect the width directly but influence the shape and position.

Understanding these transformations allows students and mathematicians to manipulate the
absolute value graph effectively, creating wider or narrower graphs as needed for various
applications in mathematics and real-world modeling.

---
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Frequently Asked Questions

Which absolute value function graph appears wider than the
parent function y = |x|?
Any absolute value function of the form y = a|bx + c|, where |a| < 1, results in a graph wider than
the parent y = |x|.

How does the coefficient 'a' in y = a|x| affect the width of the
graph?
A smaller absolute value of 'a' (|a| < 1) makes the graph wider, while a larger |a| (greater than 1)
makes it narrower compared to the parent function.



What role does the coefficient 'b' inside the absolute value
play in the width of the graph?
The coefficient 'b' affects the horizontal compression or stretch; a smaller |b| (less than 1) produces
a wider graph, while a larger |b| (greater than 1) results in a narrower graph.

If f(x) = 0.5|x|, is its graph wider than the parent y = |x|?
Yes, because the coefficient 0.5 reduces the steepness, making the graph wider than y = |x|.

Does shifting the absolute value graph horizontally or
vertically affect its width?
No, horizontal or vertical shifts move the graph but do not change its width; width is determined by
the coefficients inside and outside the absolute value.

Can the absolute value function y = 2|x| be wider than the
parent y = |x|?
No, y = 2|x| is narrower because the coefficient 2 makes the graph steeper than the parent function.

What is the effect of combining coefficients a and b in y =
a|bx| on the graph's width?
The graph's width is influenced by both: smaller |a| and smaller |b| produce a wider graph, while
larger |a| and |b| make it narrower.

How can you determine if an absolute value function's graph
is wider than the parent?
Compare the coefficients: if the combined effect results in a less steep slope (|ab| < 1), the graph
will be wider than the parent y = |x|.

Are transformations like reflection or translation affecting the
width of the absolute value graph?
No, reflections and translations do not alter the width; only scaling coefficients inside or outside the
absolute value do.

Additional Resources
Absolute Value Function is one of the fundamental functions in algebra and graphing, known for its
characteristic "V" shape. When examining transformations of this function, a common question
arises: Which Absolute Value Function, When Graphed, Will Be Wider Than The Graph Of The Parent
Function, F(x)? Understanding this involves exploring how different modifications—particularly



vertical stretches or compressions—affect the width and overall shape of the graph. This article
provides an in-depth look at the various forms of absolute value functions, how they transform from
the parent function, and which of these result in a wider graph.

---

Understanding the Parent Absolute Value Function

The basic or parent absolute value function is defined as:

\[ F(x) = |x| \]

This graph is a symmetric "V" with its vertex at the origin (0,0). It opens upwards, and its slopes on
either side are ±1, meaning it rises or falls at a 45-degree angle.

Features of the Parent Function:

- Symmetric about the y-axis.
- Vertex at (0,0).
- Slope of 1 on the right side and -1 on the left side.
- Width of the "V" is determined by the rate at which the function increases or decreases.

---

Transformations of the Absolute Value Function

Transforming the parent function involves applying various modifications that change its position,
size, or shape. The key transformations relevant to width include:

- Vertical stretching or compression.
- Horizontal compression or stretching.
- Translations (shifts).

The general form of an absolute value function with transformations is:

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

where:

- a affects vertical stretch/compression and reflection.
- b affects horizontal stretch/compression.
- h shifts the graph horizontally.
- k shifts the graph vertically.

Our focus is primarily on how a and b influence the width of the graph.



---

Impact of the Coefficient 'b' on Width

The coefficient b inside the absolute value function directly influences the horizontal stretch or
compression of the graph.

How does 'b' affect the graph?

- The graph of \( y = |b x| \) is a horizontally scaled version of \( y = |x| \).
- Specifically, the graph is scaled by a factor of \( \frac{1}{|b|} \).

Mathematically:

- When \( |b| > 1 \), the graph becomes narrower because the slopes become steeper.
- When \( 0 < |b| < 1 \), the graph becomes wider because the slopes are less steep.

Visual Explanation:

- For \( y = |2x| \), the "V" is narrower than \( y = |x| \) because the slopes are ±2.
- For \( y = \frac{1}{2}|x| \), the "V" is wider than the parent because the slopes are ±0.5.

How 'b' determines width:

\[
\text{Width} \propto \frac{1}{|b|}
\]

So, to get a graph wider than the parent, we need:

\[
|b| < 1
\]

Example:

- \( F(x) = |0.5x| \) produces a wider "V" than \( y=|x| \).
- \( F(x) = \frac{1}{3}|x| \) is even wider.

---

Impact of the Coefficient 'a' on Width

The coefficient a controls vertical stretch or compression and reflects the graph across the x-axis if
negative.



How does 'a' influence the graph?

- The absolute value of a affects the steepness of the sides, but not the width of the "V".
- A larger \( |a| \) causes the graph to be steeper.
- A smaller \( |a| \) causes the sides to be less steep, making the graph appear "wider" in terms of
slope.

Clarification:

- Vertical stretch/compression impacts the steepness but not the horizontal width between the arms
at a fixed y-value.

Key Point:

- To compare widths horizontally, focus on b.
- To compare the steepness of the sides, focus on a.

Conclusion: For the purpose of width in the context of the "V" shape, b is the main factor.

---

Which Absolute Value Function is Wider Than the
Parent?

Based on the above analysis, the critical factor for width is the absolute value of b.

Criterion for wider graphs:

\[
|b| < 1
\]

Examples of wider absolute value functions:

| Function | Explanation | Width relative to \( y=|x| \) |
|------------|--------------|------------------------------|
| \( y = |0.5x| \) | Horizontal stretch by factor \( \frac{1}{0.5} = 2 \) | Wider |
| \( y = |\frac{1}{3}x| \) | Horizontal stretch by factor 3 | Wider |
| \( y = |0.8x| \) | Slightly wider than the parent | Wider |

Functions that are narrower:

| Function | Explanation | Width relative to \( y=|x| \) |
|------------|--------------|------------------------------|
| \( y=|2x| \) | Horizontal compression by factor \( \frac{1}{2} \) | Narrower |
| \( y=|3x| \) | Compression by \( \frac{1}{3} \) | Narrower |

---



Summary of Key Findings

- The width of the absolute value graph is inversely proportional to the absolute value of b.
- When \( |b| < 1 \), the graph is wider than the parent \( y=|x| \).
- When \( |b| > 1 \), the graph is narrower.
- The coefficient a affects the steepness but not the horizontal width in the same way.

---

Practical Examples and Applications

Let's examine some specific functions to see whether their graphs are wider than the parent:

Example 1: \( F(x) = |0.5x| \)

- Since \( |0.5| < 1 \), the graph is wider.
- The arms of the "V" are less steep, and the graph extends further horizontally at the same y-value
compared to \( y=|x| \).

Example 2: \( F(x) = |2x| \)

- \( |2| > 1 \), so the graph is narrower.
- The arms are steeper, and the graph appears "compressed" horizontally.

Example 3: \( F(x) = 0.75|x - 2| + 3 \)

- Horizontal stretch/compression depends on \( |b| = 0.75 \).
- Since \( 0.75 < 1 \), the graph is wider.
- The translation \( h=2 \) shifts the graph right, but does not affect its width.

---

Conclusion

In summary, the key to determining which absolute value functions will produce wider graphs than
the parent \( y=|x| \) lies in analyzing the coefficient b within the function's formula:

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

- Wider than the parent: when \( |b| < 1 \).
- Narrower than the parent: when \( |b| > 1 \).

Understanding this allows students and mathematicians to predict the shape and size of absolute



value graphs effectively, which is essential for solving inequalities, modeling real-world data, and
understanding geometric transformations.

---

Final Notes and Tips

- Always focus on the coefficient b when analyzing width.
- Remember that a influences steepness, not width.
- Translations (h, k) move the graph but do not affect the width.
- Visualize the graph by considering how the slopes change with different b values.

By mastering these concepts, you'll be able to quickly identify when an absolute value function will
produce a wider or narrower graph compared to its parent. Whether you're graphing functions by
hand or analyzing algebraic transformations, this understanding is a powerful tool in your
mathematical toolkit.
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