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Understanding the Function F(x) = 3(1.5)^x

Before analyzing the reflection, it is essential to understand the original function, F(x) =
3(1.5)^x. This is an exponential function characterized by its base, 1.5, and its coefficient,
3.

Key Features of the Original Function

- Base of the exponential: 1.5, which is greater than 1, indicating the function is increasing.
- Initial value (Y-intercept): When x = 0, F(0) = 3(1.5)^0 = 3(1) = 3.
- Growth rate: Since 1.5 > 1, the function exhibits exponential growth.
- Graph shape: It has a smooth, continuous, increasing curve passing through (0, 3),
approaching infinity as x increases, and approaching zero as x decreases.

What Does Reflection Across the X-axis Mean?

A reflection across the x-axis involves flipping the graph over the x-axis. Mathematically,
this transformation is represented by multiplying the entire function by -1.

Mathematical Representation of Reflection

- Original function: F(x)
- Reflected function: G(x) = -F(x)

Applying this to our specific function:

- G(x) = -3(1.5)^x



Implications of Reflection

- The graph of G(x) will be a mirror image of F(x) across the x-axis.
- All y-values of F(x) become their negatives.
- The shape remains exponential growth, but in the negative y-direction.

Graphical Characteristics of the Reflected
Function G(x) = -3(1.5)^x

Understanding the features of the reflected graph helps in identifying it among multiple
options.

Key Features of the Reflected Function

- Y-intercept: When x = 0, G(0) = -3(1.5)^0 = -3.
- Behavior as x increases: Since (1.5)^x grows rapidly, G(x) becomes increasingly negative,
approaching negative infinity.
- Behavior as x decreases: As x approaches negative infinity, (1.5)^x approaches zero, so
G(x) approaches zero from below.
- Graph shape: It is a decreasing exponential curve starting from near zero on the left (as x
→ -∞), passing through (0, -3), and decreasing rapidly as x increases.

How to Identify the Correct Graph

Given multiple graphs, the goal is to determine which one accurately depicts the reflection
of F(x) across the x-axis.

Step-by-Step Approach

Check the Y-intercept: The reflected graph should pass through (0, -3).1.

Assess the overall shape: The original exponential grows upward; the reflection2.
should grow downward.

Observe the end behavior: As x → ∞, the graph should tend toward negative3.
infinity; as x → -∞, it should approach zero from below.

Compare asymptotes: The original approaches y = 0 from above; the reflected4.
graph approaches y = 0 from below.



Common Mistakes to Avoid

- Confusing reflection with other transformations like shifts or stretches.
- Overlooking the sign change in the function's output.
- Misidentifying the asymptotic behavior, especially near the y-axis.

Practical Example: Analyzing Sample Graphs

Suppose you are presented with four different graphs labeled A, B, C, and D. Here's how to
analyze them:

Graph A
- Passes through (0, 3): Original, not reflected.
- Shape: Increasing from left to right.
- Conclusion: Not the reflection.

Graph B
- Passes through (0, -3).
- Shape: Decreasing exponentially from left to right.
- Behavior: Approaches y=0 from below as x → -∞, and decreases to -∞ as x increases.
- Conclusion: Likely the reflected graph.

Graph C
- Passes through (0, 3).
- Shape: Increasing.
- Conclusion: Not the reflection.

Graph D
- Passes through (0, -3).
- Shape: Increasing from left to right, approaching y=0 from below.
- Conclusion: Similar to Graph B; needs further inspection.

Based on these observations, Graph B and Graph D are candidates, with Graph B more
likely matching the expected decreasing nature of the reflected function.

Summary of Characteristics for the Correct Graph

To summarize, the graph that represents a reflection across the x-axis of F(x) = 3(1.5)^x



should have the following features:

Pass through the point (0, -3).

Exhibit exponential decay (decreasing) as x increases.

Approach y=0 from below when x approaches negative infinity.

Trend downward without any oscillations or shifts.

Conclusion

Identifying the graph that represents a reflection of an exponential function across the x-
axis involves understanding the transformation's impact on the function's output values
and shape. For F(x) = 3(1.5)^x, the reflected function G(x) = -3(1.5)^x will be a downward-
sloping exponential curve passing through (0, -3). Recognizing the key features such as the
y-intercept, end behavior, and overall shape is critical in choosing the correct graph. By
methodically analyzing these aspects and comparing them to the given options, one can
accurately determine which graph is the reflected version of the original function.

---

Note: When working through similar problems, always verify the key points and behavior
predicted by the mathematical transformations to ensure accurate identification of the
correct graph.

Frequently Asked Questions

How can you identify the graph of a reflection of f(x) =
3(1.5)^x across the x-axis?
A reflection across the x-axis will invert the graph vertically, transforming the function into
f(x) = -3(1.5)^x, which appears upside down compared to the original.

What is the equation of the reflected graph of f(x) =
3(1.5)^x across the x-axis?
The reflected graph is represented by f(x) = -3(1.5)^x.

Which features change when graphing the reflection of



f(x) = 3(1.5)^x across the x-axis?
The entire graph is reflected over the x-axis, so all positive y-values become negative, and
the shape remains the same but inverted vertically.

If the original function has a y-intercept at (0, 3), what
is the y-intercept after reflection across the x-axis?
The y-intercept becomes (0, -3), since the entire graph is reflected over the x-axis.

Does reflecting f(x) = 3(1.5)^x across the x-axis change
its asymptote?
No, the horizontal asymptote remains at y = 0; only the graph flips vertically, but the
asymptote stays the same.

How does the reflection across the x-axis affect the
growth or decay behavior of f(x) = 3(1.5)^x?
The function still exhibits exponential growth, but now it is reflected downward, with the
graph decreasing as x increases, since the positive exponential is inverted.

Additional Resources
Determine Which Graph Represents A Reflection Across The X-axis Of F(x) = 3(1.5)^x

---

Introduction

In the realm of algebra and coordinate geometry, transformations of functions offer a
profound insight into how graphs evolve under various manipulations. Among these
transformations, reflections across axes are fundamental operations that alter the
orientation of a graph in predictable ways. This article undertakes a comprehensive
investigation into the problem: Determine Which Graph Represents A Reflection Across The
X-axis Of F(x) = 3(1.5)^x.

This involves understanding the nature of exponential functions, the effect of reflections
across the axes, and how to identify the correct graph that results from reflecting the
original function across the x-axis. We will also explore the mathematical underpinnings,
visualization techniques, and step-by-step methods to analyze such transformations,
providing clarity for educators, students, and enthusiasts alike.

---

The Original Function: F(x) = 3(1.5)^x



Understanding the Base Function

The given function:

\[ F(x) = 3 \times (1.5)^x \]

is an exponential growth function. Let’s dissect its components:

- Base (1.5): Since 1.5 > 1, the function exhibits exponential growth.
- Coefficient (3): This scales the graph vertically, setting the initial value at \( x=0 \) as \(
F(0) = 3 \times (1.5)^0 = 3 \).

Key Characteristics

- Domain: All real numbers \( (-\infty, \infty) \).
- Range: \( (0, \infty) \), since the exponential is always positive.
- Intercept: The y-intercept is at \( (0,3) \).
- Behavior: The function increases exponentially as \( x \to \infty \).

Graphical Behavior

The graph starts at 3 when \( x=0 \), and rises rapidly as \( x \) increases. As \( x \to -\infty
\), the function approaches zero but never touches the x-axis (asymptote at \( y=0 \)).

---

Reflection Across the X-Axis: Conceptual Framework

What Is Reflection Across the X-Axis?

Reflecting a graph across the x-axis involves flipping it over the x-axis. Mathematically, this
transformation converts the function \( F(x) \) into:

\[ G(x) = -F(x) \]

This operation inverts all the y-values of the original graph:

- Points \( (x, y) \) map to \( (x, -y) \).
- The x-values stay the same; only the y-values change their sign.

Visual Impact

- The entire graph is flipped vertically.
- Peaks become troughs, and vice versa.
- The horizontal asymptote \( y=0 \) remains unchanged, but the graph's position relative to
the asymptote is inverted.

---

Mathematical Derivation of the Reflection



Applying the reflection to our function:

\[
\boxed{
G(x) = -F(x) = -3(1.5)^x
}
\]

This new function maintains the same domain and the same base exponential growth rate
but is reflected across the x-axis.

Key features of \( G(x) \):

- Y-intercept: \( (0, -3) \).
- Behavior at \( x \to \infty \): \( G(x) \to -\infty \) (since \( F(x) \to \infty \)).
- Behavior at \( x \to -\infty \): \( G(x) \to 0^- \) (approaching zero from below).

---

Graphical Analysis and Identification

Step 1: Sketch the Original Graph \( F(x) \)

- Plot the point at \( (0, 3) \).
- Show exponential growth towards the right.
- As \( x \to -\infty \), the graph approaches \( y=0 \).

Step 2: Apply Reflection

- For each point \( (x, y) \), plot \( (x, -y) \).
- The y-intercept shifts from \( (0, 3) \) to \( (0, -3) \).
- The asymptote remains at \( y=0 \), but the graph now approaches it from below as \( x
\to -\infty \).

Step 3: Examine Candidate Graphs

Given multiple options, identify the graph that:

- Passes through \( (0, -3) \).
- Is decreasing for large \( x \), tending towards \( y=0 \) from below as \( x \to -\infty \).
- Is increasing in the negative \( x \)-direction (since the original exponential was increasing,
the reflection flips this).

---

Common Pitfalls and Misconceptions

- Confusing reflection across axes: Remember, reflection across the x-axis flips y-values,
while reflection across the y-axis flips x-values.
- Assuming domain change: Reflection across the x-axis does not alter the domain; it only
affects the range.



- Overlooking asymptotes: The horizontal asymptote at \( y=0 \) remains unchanged, but
the graph's position relative to this line is inverted.

---

Visual and Graphical Confirmation

To ensure accurate identification:

- Plot the original \( F(x) \) and its reflection \( G(x) \).
- Confirm the y-intercept is at \( (0, -3) \).
- Check the behavior as \( x \to -\infty \) and \( x \to \infty \).
- Ensure the graph is symmetric about the x-axis with respect to the original.

---

Practical Steps to Confirm the Correct Graph

1. Identify the y-intercept:

- Original: \( (0, 3) \)
- Reflection: \( (0, -3) \)

2. Check the asymptote:

- Both original and reflected graphs approach \( y=0 \), but from opposite sides.

3. Evaluate points:

- Pick test points, e.g., \( x=1 \):

\[
F(1) = 3(1.5)^1= 3 \times 1.5 = 4.5
\]
\[
G(1) = -4.5
\]

- Confirm the reflected graph passes through \( (1, -4.5) \).

4. Compare with candidate graphs:

- The correct reflection should match these key features.

---

Conclusion

The process of determining the graph representing a reflection across the x-axis of \( F(x) =
3(1.5)^x \) hinges upon understanding the nature of exponential functions and the effect of
the transformation \( y \to -y \). The reflected graph will:



- Cross the y-axis at \( (0, -3) \).
- Approach the asymptote \( y=0 \) from below as \( x \to -\infty \).
- Decrease monotonically for increasing \( x \), mirroring the original's exponential growth.

By carefully analyzing these characteristics, one can confidently identify the correct graph
among multiple options, ensuring a robust understanding of exponential reflections.

---

Final Remarks

This investigation underscores the importance of visualizing transformations, verifying key
points, and understanding the underlying math. Whether teaching or learning, such
detailed analyses foster a deeper appreciation of the elegant behaviors of exponential
functions and their transformations.

---
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Note to Educators and Students:
Engaging with graphs through both algebraic and visual means is essential in mastering
function transformations. Practice plotting original and reflected graphs with various
functions to reinforce comprehension.
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