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The Table Shows The Inputs And Corresponding Outputs For The Function F(x) =
(1/8)(2)^x is a fundamental concept in understanding exponential functions and their
behavior. This function, F(x) = (1/8)(2)^x, combines an exponential component with a
constant multiplier, resulting in a function that exhibits exponential growth. By analyzing
the inputs (values of x) and their corresponding outputs, students and mathematicians can
better grasp how exponential functions behave, how to interpret their graphs, and how to
apply these functions in real-world situations. This article delves into the details of this
specific function, exploring its properties, creating detailed tables of inputs and outputs,
and discussing its significance in mathematics and applicable fields.

Understanding the Function F(x) = (1/8)(2)^x

What is an Exponential Function?
An exponential function is a mathematical function where the variable appears in the
exponent. It generally has the form:

F(x) = a b^x

where:
- a is a constant multiplier (initial value or vertical scaling factor),
- b is the base of the exponential, a positive real number not equal to 1,
- x is the independent variable or input.

In the case of F(x) = (1/8)(2)^x:
- The base b is 2,
- The initial multiplier a is 1/8.

Properties of the Function F(x) = (1/8)(2)^x
This specific function has several notable properties:
- Exponential Growth: Since the base is 2 (>1), the function exhibits exponential growth as
x increases.
- Initial Value: When x = 0, F(0) = (1/8) (2)^0 = (1/8) 1 = 1/8.
- Y-Intercept: The point where the graph crosses the y-axis is at (0, 1/8).
- Asymptotic Behavior: The function approaches 0 as x approaches negative infinity but
never touches it, because the function is always positive.



- Rate of Increase: Each increment of 1 in x doubles the output value, scaled by the initial
factor.

Creating the Input-Output Table for F(x) =
(1/8)(2)^x

To better understand how the function behaves, it's helpful to create a table that lists
various input values (x) and their corresponding outputs (F(x)). This table illustrates the
exponential growth pattern and helps visualize the function's behavior over different
ranges.

Sample Input-Output Table

| x | F(x) = (1/8)(2)^x | Explanation |
|---|-------------------|-------------|
| -3 | (1/8) (2)^-3 = (1/8) (1/8) = 1/64 | Small value, approaching zero from above |
| -2 | (1/8) (2)^-2 = (1/8) (1/4) = 1/32 | Slightly larger, still small |
| -1 | (1/8) (2)^-1 = (1/8) (1/2) = 1/16 | Closer to zero but still positive |
| 0 | (1/8) (2)^0 = (1/8) 1 = 1/8 | Y-intercept, initial value |
| 1 | (1/8) (2)^1 = (1/8) 2 = 1/4 | Doubling from the previous x=0 |
| 2 | (1/8) (2)^2 = (1/8) 4 = 1/2 | Continued exponential growth |
| 3 | (1/8) (2)^3 = (1/8) 8 = 1 | Now the output is 1 |
| 4 | (1/8) (2)^4 = (1/8) 16 = 2 | Output continues to grow rapidly |
| 5 | (1/8) (2)^5 = (1/8) 32 = 4 | Doubling again, exponential increase |

This table clearly shows how the output value of F(x) increases exponentially as x
increases, emphasizing the nature of exponential growth.

Analyzing the Behavior of F(x) = (1/8)(2)^x

Growth Rate and Doubling Pattern
One of the key features of F(x) = (1/8)(2)^x is the doubling pattern. For each increase of 1
in x:
- The output value doubles,
- The outputs grow faster as x increases.

This pattern can be summarized as:
- When x increases by 1, F(x) becomes 2 times F(x-1).

For example:
- F(1) = 1/4,
- F(2) = 1/2,



- F(3) = 1,
- F(4) = 2,
- F(5) = 4.

This doubling pattern is characteristic of exponential functions with base 2.

Behavior as x Approaches Negative Infinity and Positive
Infinity
- As x approaches negative infinity: F(x) approaches 0, but never reaches it. The function
gets closer and closer to zero, illustrating exponential decay in the negative x-direction.
- As x approaches positive infinity: F(x) increases without bound, illustrating exponential
growth.

Real-World Applications of the Function

Exponential functions like F(x) = (1/8)(2)^x have numerous practical applications in various
fields:

1. Population Growth
- Models populations that grow exponentially under ideal conditions.
- The initial population can be scaled by 1/8, with the population doubling over each time
period.

2. Radioactive Decay and Half-Life
- While decay involves decreasing functions, the principles of exponential change apply.
- Adjustments to the base or multiplier can model decay or growth processes.

3. Finance and Investment
- Compound interest calculations often use exponential functions.
- The initial investment (scaled by 1/8 in some cases) grows exponentially over time.

4. Computer Science
- Algorithms with exponential time complexity.
- Data structures like binary trees exhibit exponential growth in nodes.



Key Points to Remember About F(x) = (1/8)(2)^x

- The function exhibits exponential growth when x increases.
- The initial value at x=0 is 1/8.
- Each unit increase in x doubles the output.
- The function approaches zero as x approaches negative infinity.
- The graph is always positive and asymptotic to the x-axis.

Conclusion

Understanding the input-output relationships of exponential functions like F(x) = (1/8)(2)^x
is crucial for mastering advanced mathematics and applying these concepts in real-world
scenarios. The detailed table of inputs and outputs provides a clear visualization of
exponential growth, highlighting how the function behaves across different values of x.
Recognizing the pattern of doubling and the asymptotic behavior helps in predicting the
function's future values and understanding its applications across fields such as biology,
finance, physics, and computer science.

By mastering the insights from the table and the properties of this specific exponential
function, students and professionals can better interpret data, model growth processes, and
solve complex problems involving exponential change. Remember, the key to
understanding exponential functions lies in recognizing their rapid growth and decay
patterns, which are pivotal in many scientific and mathematical contexts.

Frequently Asked Questions

What is the general form of the function F(x) provided?
The function is F(x) = (1/8) 2^x, which is an exponential function scaled by 1/8.

How do you calculate the output of F(x) when x = 3?
Substitute x = 3 into the function: F(3) = (1/8) 2^3 = (1/8) 8 = 1.

What is the output of F(x) when x = 0?
F(0) = (1/8) 2^0 = (1/8) 1 = 1/8.

How does the output change when x increases by 1?
Each time x increases by 1, the output is multiplied by 2, since 2^x doubles.



What is the output when x = -2?
F(-2) = (1/8) 2^{-2} = (1/8) (1/2)^2 = (1/8) (1/4) = 1/32.

At which value of x does F(x) equal 1/2?
Set F(x) = 1/2: (1/8) 2^x = 1/2. Multiply both sides by 8: 2^x = 4. Since 2^2=4, x=2.

What is the trend of the function F(x) as x increases?
F(x) increases exponentially as x increases because it is based on 2^x.

How can you find the input x for a given output y in
F(x)?
Solve for x: y = (1/8) 2^x, so 2^x = 8y, then x = log2(8y).

Is the function F(x) increasing or decreasing?
The function is increasing for all real x because 2^x is an increasing exponential function.

Additional Resources
Exploring the Function F(x) = (1/8)(2)^x: An In-Depth Analysis of Inputs and Outputs

Understanding mathematical functions is fundamental to grasping the principles that
govern many natural phenomena, technological innovations, and theoretical constructs.
Among these, exponential functions hold a special place due to their unique properties and
wide-ranging applications. Today, we delve into a specific exponential function: F(x) =
(1/8)(2)^x. This function exemplifies how exponential growth and decay can be modeled
with a simple yet powerful formula. Our comprehensive review will analyze its inputs and
corresponding outputs, providing an expert perspective that bridges theory and practical
understanding.

---

Introduction to the Function F(x) = (1/8)(2)^x

Before examining the detailed table of inputs and outputs, it is essential to understand the
structure and significance of the function itself. The formula F(x) = (1/8)(2)^x combines
exponential growth with a scaling factor, which influences the overall behavior of the
function.

The Components of the Function

- Base exponential component: (2)^x



This part of the function dictates the exponential nature. Since the base is 2, the function
exhibits exponential growth as x increases and exponential decay as x decreases,
depending on the sign and value of x.

- Scaling factor: (1/8)
The coefficient (1/8) acts as a vertical scaling factor. It reduces the magnitude of the
exponential output, effectively shrinking the graph vertically by a factor of 8.

Significance in Real-World Contexts

Functions like F(x) = (1/8)(2)^x are often used to model processes such as:

- Radioactive decay (with modifications)
- Population decline or growth under certain conditions
- Financial models involving compound interest or depreciation

Understanding how inputs map to outputs in this function allows practitioners and students
to predict behaviors and derive meaningful insights.

---

Analyzing Inputs and Corresponding Outputs

To fully appreciate the characteristics of the function, examining specific input-output pairs
provides clarity. Below is an extensive table covering a range of x-values, including
negative, zero, and positive values, illustrating the function's behavior.

Table of Inputs and Outputs

| x | Calculation | F(x) = (1/8)(2)^x | Result |
|--------|----------------------------------------------|-------------------------------------|------------------------------|
| -3 | (1/8) (2)^-3 | (1/8) (1/8) | 1/64 ≈ 0.0156 |
| -2 | (1/8) (2)^-2 | (1/8) (1/4) | 1/32 ≈ 0.0313 |
| -1 | (1/8) (2)^-1 | (1/8) (1/2) | 1/16 ≈ 0.0625 |
| 0 | (1/8) (2)^0 | (1/8) 1 | 1/8 = 0.125 |
| 1 | (1/8) (2)^1 | (1/8) 2 | 1/4 = 0.25 |
| 2 | (1/8) (2)^2 | (1/8) 4 | 1/2 = 0.5 |
| 3 | (1/8) (2)^3 | (1/8) 8 | 1 |
| 4 | (1/8) (2)^4 | (1/8) 16 | 2 |
| 5 | (1/8) (2)^5 | (1/8) 32 | 4 |
| 6 | (1/8) (2)^6 | (1/8) 64 | 8 |
| 7 | (1/8) (2)^7 | (1/8) 128 | 16 |
| 8 | (1/8) (2)^8 | (1/8) 256 | 32 |

---



Behavior at Negative x-values: Exponential Decay

When x takes on negative values, the exponential term (2)^x diminishes rapidly. As x
approaches negative infinity, (2)^x approaches zero, making F(x) tend toward zero as well.
This is characteristic of exponential decay, and the table illustrates this trend clearly:

- At x = -3, F(x) ≈ 0.0156
- At x = -2, F(x) ≈ 0.0313
- At x = -1, F(x) ≈ 0.0625

These small outputs reflect how the function shrinks exponentially as x decreases. The
rapid decline highlights the sensitivity of exponential decay models, which can be critical in
fields like pharmacokinetics or radioactive decay studies.

---

Behavior at Zero and Positive x-values: Exponential
Growth

At x = 0, the function simplifies to F(0) = (1/8)(2)^0 = 1/8 ≈ 0.125. From this point onward,
as x increases, the output doubles with each increment, exemplifying exponential growth:

- x = 1: F(1) = 0.25
- x = 2: F(2) = 0.5
- x = 3: F(3) = 1
- x = 4: F(4) = 2
- x = 5: F(5) = 4

This doubling pattern underscores how quickly exponential functions escalate, which is vital
in understanding phenomena like compound interest, viral spread, or resource
consumption.

---

Graphical Insights and Key Characteristics

While the table provides numerical insights, visualizing the function enhances
comprehension. The graph of F(x) = (1/8)(2)^x displays several characteristic features:

1. Exponential Growth Curve

The graph is an increasing exponential curve, starting near zero for large negative x and
rising sharply for positive x.

2. Horizontal Asymptote



As x approaches negative infinity, F(x) approaches zero, but never quite reaches it. This
indicates a horizontal asymptote at y=0.

3. Scaling Effect

The coefficient (1/8) shifts the entire graph downward compared to the basic exponential y
= (2)^x, demonstrating how scaling factors modulate the function's magnitude.

4. Y-intercept

At x=0, the output is 1/8, serving as a pivotal point that anchors the graph.

---

Applications and Implications

Understanding the detailed input-output behavior of F(x) = (1/8)(2)^x has broad
implications:

- Modeling Decay and Growth: The function effectively models processes with exponential
characteristics, such as population dynamics or radioactive decay, especially when scaled
appropriately.

- Financial Analysis: The structure resembles compound interest calculations, where initial
investments grow exponentially, but here, the scaling factor adjusts the growth rate or
initial value.

- Algorithmic Efficiency: Exponential functions underpin computational complexity analysis,
helping estimate the time or resources required for algorithms with exponential growth.

- Educational Value: Analyzing such functions sharpens skills in algebra, graphing, and
interpreting mathematical models, foundational for advanced studies.

---

Conclusion: The Power and Flexibility of
Exponential Functions

The detailed examination of the inputs and outputs for F(x) = (1/8)(2)^x reveals a rich
tapestry of mathematical behavior. From the rapid decay at negative x-values to the swift
ascent at positive x-values, this function encapsulates the dual nature of exponential
phenomena. Its simplicity belies its profound applicability across scientific, financial, and
technological domains.

By analyzing specific points, understanding the underlying structure, and visualizing the
graph, one gains an intuitive and practical appreciation of how exponential functions



operate. Mastery of this knowledge equips students, scientists, and professionals alike to
model, analyze, and interpret complex systems with confidence and precision.

In essence, F(x) = (1/8)(2)^x is more than a formula; it is a window into the exponential
processes that shape our world.
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