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In this article, we will explore how to convert the exponential function \( F(X) = 48 \times (1.02)"X \) into
the form \( F(X) = A \times e’ {KX} \). We will also learn how to determine the constants \(A\) and \(K\),
with a particular focus on rounding \(K\) to four decimal places. Understanding this transformation is
essential for simplifying exponential expressions, especially in applications such as compound interest

calculations, population modeling, or any scenario involving exponential growth or decay.

Understanding the Original Function

Before diving into the conversion process, it is important to understand the structure of the original

function:

\[
F(X) = 48 \times (1.02)"X

\]

Here:
- 48 is the initial value or the base coefficient.
- \(1.02\) is the growth factor per unit increase in \(X\).

- \(X\) is the exponent variable, often representing time or another independent variable.

This function models exponential growth where the quantity increases by 2% for each unit increase in
\(XV).

Why Convert to the Form \(F(X) = A \times e’{KX}\)?

Converting exponential functions to the form:

\

F(X) = A \times e {KX}

\]

has several advantages:



- Standardization: The form is widely used in mathematical modeling.
- Simplification: Easier to analyze derivatives, integrals, and limits.
- Comparison: Facilitates comparison between different exponential models.

- Computational Efficiency: Suitable for numerical methods and software.

Step-by-Step Conversion Process

Converting \(F(X) = 48 \times (1.02)"X\) into \(F(X) = A \times e’{KX}\) involves expressing the
exponential part \(\ (1.02)"X \) as an exponential with base \(e\).

Step 1: Recognize the exponential relationship

Recall the property of exponents:

\[

a'X = eMX \times \In a}

\]

where \(\In a\) is the natural logarithm of \(a\).

Applying this to \((1.02)"X\):

\

(1.02)"X = eM{X \times \In 1.02}

\

Step 2: Rewrite the original function

Substitute back into the original function:

\

F(X) = 48 \times e"{X \times \In 1.02}

\]

This is now in the desired form:

\

F(X) = A \times e"{KX}



where:

> =

= 48

_—

]
[
K = \In 1.02
\

_—

Step 3: Calculate \(K\) and round to four decimal places

Calculate \(\In 1.02\):

\
K = \In 1.02

\

Using a calculator or computational tool:

\
K \approx 0.0198026

\

Round this to four decimal places:

\
K \approx 0.0198

\]

Final Transformed Function

Putting it all together, the function in the form \(F(X) = A \times e’"{KX}\) with rounded \(K\) becomes:

\
\boxed{
F(X) = 48 \times €"{0.0198 X}

}

\]



This transformation reveals the continuous growth rate per unit increase in \(X\).

Understanding the Constants \(A\) and \(K\)

Constant \(A\)

- Represents the initial value or the y-intercept when \(X=0\).

- In this case, \(A=48\), matching the initial coefficient in the original function.

Constant \(K\)

- Represents the continuous growth rate.
- Given by the natural logarithm of the growth factor (here, 1.02).

- Indicates the exponential rate of change per unit increase in \(X\).

Applications of the Transformed Function

Transforming exponential functions into the form \(A \times e"{KX}\) is useful in various fields:

- Finance: Calculating continuous compound interest.
- Biology: Modeling population growth or decay.
- Physics: Describing radioactive decay or cooling processes.

- Engineering: Signal processing and control systems.

Additional Tips for Conversion

- Always verify the base of the exponential (here, 1.02).
- Use precise calculations for \(\In a\) to maintain accuracy.
- When rounding \(K\), ensure consistency across calculations and interpretations.

- Remember that \(A\) remains unchanged during the transformation.



Summary of the Conversion Process

To summarize, converting \(F(X) = 48 \times (1.02)"X\) into \(F(X) = A \times e’{KX}\) involves:

1. Recognizing the exponential property: \(a"X = e"{X \times \In a}\).
2. Rewriting the original function as \(48 \times e"{X \times \In 1.02}\).
3. Identifying \(A=48\).

4. Calculating \(K = \In 1.02 \approx 0.0198026\).

5. Rounding \(K\) to four decimal places: \(0.0198\).

This process simplifies the exponential function, making it easier to analyze and apply in various

mathematical and real-world contexts.

Conclusion

Converting exponential functions into the standard form \(A \times e’{KX}\) is a fundamental skill in
mathematics, especially in fields dealing with growth and decay. By understanding the properties of
exponents and natural logarithms, you can transform functions like \(F(X) = 48 \times (1.02)"X\) into a
more manageable form. Remember to carefully compute and round constants like \(K\) for accurate
modeling. This approach enhances your ability to analyze exponential functions effectively and applies

across many scientific, financial, and engineering disciplines.

Frequently Asked Questions

How do I convert the exponential function F(X) = 48(1.02)"X into the
form F(X) = A EMKX)?

To convert F(X) = 48(1.02)"X into the form F(X) = A e"{KX]}, you need to express the base 1.02 as e"{K}.
Find K by solving 1.02 = e/{K}, which gives K = In(1.02). Then, A remains 48, and the function becomes
F(X) = 48 eN{In(1.02) X}.

What is the value of K when converting F(X) = 48(1.02)"X to

exponential form with base e?

K is calculated as K = In(1.02). Evaluating this, K =~ 0.0198 when rounded to four decimal places.



How do I round the K value to 4 decimal places in the exponential form

of the function?

Calculate K = 1n(1.02) = 0.019802..., then round to four decimal places: K = 0.0198.

What is the fully converted exponential form of F(X) = 48(1.02)"X with
K rounded to 4 decimal places?

The converted form is F(X) = 48 "{0.0198 X}.

Why do we convert F(X) = 48(1.02)*X into the form involving e, and

what are its applications?

Converting to exponential form with base e simplifies calculus operations like differentiation and
integration. It is widely used in growth modeling, decay processes, and financial calculations where

continuous compounding is involved.

Additional Resources

Transforming the Function F(X) = 48(1.02)"X Into the Form F(X) = A-ENKX}

Introduction
Mathematics often involves rewriting functions into different forms to better understand their behavior,

simplify calculations, or prepare for advanced analysis such as integration, differentiation, or modeling. One

particularly useful transformation involves expressing exponential functions in the form:
\[ F(X) = A \cdot EX{KX} \]

where \(E\) is the base of natural logarithms (~2.71828), and \(A\) and \(K\) are constants.
In this review, we will explore how to convert the specific exponential function:

\[ F(X) = 48 \times (1.02)"X \]

into the equivalent form:

\[ F(X) = A \cdot E(KX} \]



and how to accurately determine the values of \(A\) and \(K\), with particular emphasis on rounding \(K\)

to four decimal places.

Understanding the Original Function

The Given Function

The function:

\[ F(X) = 48 \times (1.02)"X \]

is an exponential growth model, where:

- 48 is the initial amount or scale factor.

- \(1.02\) is the base, indicating a growth rate of 2% per unit increase in \(X\).

- \(X\) is the independent variable, often representing time or other quantities.

Significance of the Components

- Base \(1.02\): Implies that for each unit increase in \(X\), the function multiplies by 1.02.
- Coefficient 48: Sets the starting point when \(X = 0\). When \(X=0\), \(F(0) = 48 \times 1"{0} = 48\).

Motivation for Rewriting in the Form \(A \cdot EX{KX}\)

Expressing exponential functions in the form:

\[ F(X) = A \cdot EKX} \]

has several advantages:

- Standardization: It aligns with the natural exponential function, making calculus operations more
straightforward.

- Ease of differentiation/integration: Derivatives and integrals of \(E"{KX}\) are simple.

- Modeling flexibility: It allows for easier parameter estimation and interpretation in contexts like
exponential growth/decay models.

- Compatibility with logarithmic transformations: Facilitates solving for parameters or understanding

growth rates.



Step-by-Step Conversion Process

1. Recognize the relationship between the bases

Given that:

\[ (1.02)"X = e{X \In(1.02)} \]

since any exponential \(a"X\) can be written as \(e"{X \In a}\).
2. Re-express \(F(X)\):

\

\begin{aligned}

F(X) &= 48 \times (1.02)"X \\

&= 48 \times e"{X \In(1.02)}
\end{aligned}

\
This is now in the desired form:
\[ F(X) = A \times EN{KX} \]
where:

- \(A =48\) (since \(A\) corresponds to the coefficient outside the exponential),
- \(K =\In(1.02)\).

3. Determine \(A\) and \(K\)

Calculating and Rounding \(K\) to Four Decimal Places
1. Find \(\In(1.02)\):
Using a calculator or logarithmic tables:

\

\In(1.02) \approx 0.019802626



\]
2. Round \(K\):

To four decimal places:

\
K \approx 0.0198

\

Final Form of the Function

Putting everything together, the function in the form \(F(X) = A \cdot E"{KX}\) becomes:

\[
\boxed{
F(X) = 48 \times E*{0.0198X)

}
\

where:

S\(A = 48\),
- \(K \approx 0.0198\).

Deeper Insights into the Transformation

Why is this transformation useful?

- Mathematical clarity: It isolates the growth rate \(K\) as a coefficient in the exponent, making it easier to
analyze the behavior of the function.

- Calculus applications: Derivatives of \(E’{KX}\) are straightforward:

\
\frac{d}{dX} \left( A \cdot EX{KX} \right) = A \cdot K \cdot EX{KX}

\]

- Parameter interpretation: \(K\) provides a direct measure of the exponential growth rate per unit \(X\).



How does this relate to the original base?

- The original base \(1.02\) indicates a 2% growth per unit.

- The transformed base \(E’{K}\) with \(K \approx 0.0198\) reflects the continuous growth rate equivalent
to the discrete 2% growth.

Validity of the approximation

- Rounding \(K\) to four decimal places introduces a negligible difference for most practical purposes.

- For precise modeling, use the unrounded value in calculations, but for reporting or simplified analysis, the

rounded value suffices.

Practical Applications
Exponential Growth Modeling
The transformation allows practitioners to:

- Model populations, investments, or biological processes with continuous growth rates.

- Use differential equations more conveniently.

Data Fitting and Parameter Estimation

When fitting data to an exponential model:

- The logarithmic form simplifies the estimation of growth rates.

- The relation \(K = \In(b)\) where \(b\) is the base of the original exponential, is fundamental in regression

analysis.

Additional Considerations
Handling Different Bases

- If the base \(b\) is different from \(e\), the transformation always involves taking the natural logarithm:

\
b"X = e{X \In b}

\]



- This procedure generalizes to any exponential function.
Impact of Rounding

- Rounding \(K\) affects calculations involving derivatives, integrals, or predictions.

- Always specify the precision used in calculations to ensure clarity.

Summary of Key Points

- The original function \(F(X) = 48 \times (1.02)"X\) can be rewritten as \(F(X) = 48 \times E*{0.0198X}\).
- The conversion hinges on recognizing that \((1.02)"X = e™{X \In(1.02)}\).
- The constant \(A\) remains 48, while \(K\) equals \(\In(1.02)\), rounded to four decimal places as 0.0198.

- This transformation facilitates mathematical operations, interpretation, and modeling.

Final Thoughts

Transforming exponential functions into the form \(A \cdot EX{KX}\) is a foundational skill in mathematics,
especially when dealing with exponential growth or decay, finance, biology, and physics. The process

emphasizes the power of logarithms in simplifying and understanding exponential relationships.

By carefully calculating and rounding the exponential rate constant \(K\), one ensures the precision
necessary for accurate modeling and analysis. The approach demonstrated here can be extended to a wide

array of exponential functions, making it an invaluable tool in the mathematician's toolkit.

References and Resources

- Mathematics textbooks: For detailed explanations of exponential and logarithmic functions.
- Online calculators: For quick computation of logarithms and exponentials.
- Statistical software: For fitting exponential models and estimating parameters.

- Educational websites: Such as Khan Academy and Wolfram Alpha for tutorials and computational tools.

In conclusion, converting \(F(X) = 48(1.02)"X\) into the natural exponential form is straightforward once
you recognize the logarithmic relationship. The key constants are \(A = 48\) and \(K \approx 0.0198\),
providing a powerful, standardized way to analyze and interpret exponential functions across diverse

applications.
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