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Understanding how to manipulate exponential expressions and express them in
different forms is a crucial skill in algebra. One common task is rewriting
an exponential expression such as 125°{8x - 6} in the form of 57{y}, and then
further expressing y in terms of x. This process involves recognizing the
properties of exponents and prime factorization, which simplifies the
expression and makes it easier to analyze or solve equations. In this
article, we will guide you step-by-step through transforming 125~{8x - 6}
into a form involving 5”7y, and then express y explicitly in terms of x,
providing clarity and detailed explanations along the way.

Understanding the Problem: Expressing 125°{8x -
6} as 5%y

Before diving into the transformation, it’s important to understand what the
problem asks for. The goal is to:

- Rewrite 1257{8x - 6} in the form 5%y.
- Find an explicit expression for y in terms of x.

This involves using properties of exponents and prime factorization.
Recognizing the base as a power of 5 is the key starting point because 125 is
a power of 5.

Prime Factorization of 125

What is 125 in terms of prime factors?

The first step is to express 125 as a power of 5:

125 =5 x5 x5 =5"3

This prime factorization allows us to rewrite the given exponential
expression with a common base, which simplifies the problem significantly.



Rewriting 125°{8x - 6} as a power of 5

Using the fact that 125 = 573, we can write:

1257{8x - 6} = (5°3)"{8x - 6}

Applying the power of a power rule (a”~{m})~{n} = a”~{mxn}, we get:
(573)"{8x - 6} = 5°{3(8x - 6)}

Now, the expression is in terms of 5 raised to a power involving x, which
sets the stage for defining vy.

Expressing the Result in the Form 5%y

From the previous step, we have:
125~{8x - 6} = 5°{3(8x - 6)}
This directly corresponds to the form 5%y, where:

y = 3(8x - 6)

Deriving y in Terms of x

Now, expand the expression for y:
y = 3(8x - 6) =3 x 8x - 3 x6=24x - 18

This is the explicit expression for y in terms of x.

Final Expression and Interpretation

Putting it all together, the original exponential expression can be written
as:

125~{8x - 6} = 57{24x - 18}
and
Y = 24x - 18

This means that for any value of x, the value of y can be directly calculated
using this linear relation.



Applications of Expressing Exponents in
Different Forms

Understanding how to convert exponential expressions into different forms has
many practical applications:

Solving Exponential Equations

Rewriting exponential expressions simplifies solving equations where the
variable is in the exponent. For example, in equations like 1257{8x - 6} =
some value, converting to base 5 makes it easier to take logarithms or equate
exponents.

Graphing Exponential Functions

Expressing exponential functions in the form 5%y allows for easier graphing,
as the relation between x and y becomes clear and linear when y is expressed
explicitly.

Simplifying Complex Expressions

Breaking down complex exponential expressions into prime factors and simpler
powers enhances algebraic manipulation and simplifies calculations.

Additional Tips for Working with Exponential
Expressions

Prime Factorization: Always look for ways to break down bases into prime
factors to simplify exponents.

Use of Exponent Rules: Remember that (a”m)”n = a”~{mn} and a"m x a™n =
a™{m + n}.

Expressing in terms of common bases: When possible, express all terms
with the same base to facilitate comparison and simplification.

Solving for y: Once the expression is in the form 5%y, identify y
explicitly for easier interpretation and further calculations.



Summary: Expressing 125°{8x - 6} as 5%y and
Finding Y in Terms of X

To summarize the steps:

1. Recognize that 125 = 573, a prime power, which allows rewriting the
expression in terms of base 5.

2. Rewrite 125°{8x - 6} as (5°3)"{8x - 6}.
3. Apply the power of a power rule: (a”m)”n = a”~{mn} to get 5°{3(8x - 6)}.
4. Expand the exponent: 3(8x - 6) = 24x - 18.

5. Express the final form as 5°{24x - 18}, with y = 24x - 18.

This process underscores the importance of understanding prime factorization
and exponent rules in algebra, enabling you to manipulate and interpret
exponential expressions effectively.

Conclusion

Transforming exponential expressions into different forms is a fundamental
skill in algebra that simplifies solving equations and analyzing functions.
By recognizing that 125 is a power of 5, we can easily rewrite 1257~{8x - 6}
as 57{24x - 18} and explicitly state y in terms of x. Mastery of these
techniques enhances your problem-solving toolkit, making complex exponential
expressions more manageable and understandable. Whether you're preparing for
exams or working on advanced math problems, understanding how to express and
manipulate exponents in various forms is invaluable.

Frequently Asked Questions

What is the expression given in the problem
involving Express 12578x - 67

The expression is 1257{8x} - 6.

How can I rewrite 125~{8x} in terms of base 57
Since 125 = 573, then 125~{8x} = (573)"{8x} = 5°{24x}.



What is the goal of rewriting the expression in the
form 5%y?

The goal is to express the entire expression as a single power of 5, i.e.,
5%y, and then write y in terms of Xx.

How do I express the entire expression 125°{8x} - 6
in the form 5%y?

You can write the expression as 57{24x} - 6. To write it in the form 5"y,
note that you can set y = 24x, so the expression becomes 5%y - 6.

What is the final expression for y in terms of x
after rewriting the original expression?

The final expression is y = 24x, so the original expression can be written as
57{24x} - 6, with y = 24x.

Additional Resources
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In the world of algebra, transforming exponential expressions into linear
forms is a fundamental skill that unlocks easier manipulation and
understanding of relationships between variables. Today, we explore a
specific example: how to express \(125°{8x-6}\) in the form \(5~{y}\), and
subsequently, how to write \(y\) explicitly in terms of \(x\). This process
involves understanding properties of exponents, prime factorization, and
algebraic rewriting—tools that are essential for students, educators, and
professionals dealing with mathematical modeling, data analysis, and problem-
solving.

Understanding the Problem: Expressing
\ (1257 {8x-63}\) as \(57°{y}\)

Before diving into the mechanics, it's crucial to clarify the goal. The
problem asks us to:

- Rewrite the exponential expression \(1257{8x-6}\) in terms of a base of 5,
i.e., express it as \(57°{y}\).

- Find an explicit formula for \(y\) in terms of \(x\).

This task involves two main steps:



1. Recognizing the relationship between the bases 125 and 5.
2. Applying properties of exponents to rewrite the expression in the desired
form.

Step 1: Prime Factorization and Base Conversion

The first step is to understand the relationship between 125 and 5.

Prime Factorization of 125

- 125 is a power of 5 because:

\ [
125 = 5 \times 5 \times 5 = 573
\]

This prime factorization is essential because it allows us to convert the
original exponential expression into a form with a common base.

Rewriting \(125~{8x-6}\)

Using the fact that \(125 = 573\), we substitute it into the expression:

\ [
1257~{8x-6} = (573)"{8x - 6}
\]

Step 2: Applying Exponent Rules to Simplify

The next step involves the use of the power of a power rule:

\ [
(a™{b})™{c} = a~{b \times c}
\1]

Applying this to our expression:

\ [
(573)7{8x - 6} = 5°{3 \times (8x - 6)}



\]

Now, simplify the exponent:

\ [
3 \times (8x - 6) = 3 \times 8x - 3 \times 6 = 24x - 18

\1

Thus, the expression becomes:

\ [
1257{8x - 6} = 57{24x - 18}
\]

This is the key step where we have expressed the original exponential in
terms of base 5. The expression now takes the form:

\ [
57{y}
\1]

with:
\ [

y = 24x - 18
\1]

Expressing \(y\) in terms of \(x\): Final
Equation

From the derivation, the relationship between \(y\) and \(x\) is
straightforward:

\ [

\boxed{

y = 24x - 18
}

\1

This linear equation explicitly shows how \(y\) depends on \(x\), completing
the transformation.



Implications and Applications of the
Transformation

Transforming exponential expressions into linear forms is more than an
academic exercise. It has practical applications in various fields,
including:

- Data Modeling: Logarithmic and exponential transformations are used to
linearize data for regression analysis.

- Algorithm Design: Simplified forms help in computational implementations
where base conversions are necessary.

- Mathematical Analysis: Understanding relationships between variables in
exponential contexts aids in solving complex equations efficiently.

In the specific case of \(125~{8x-6}\), expressing it as \(57{24x - 18}\)
simplifies calculations, especially when combined with other logarithmic or
exponential functions, or when solving for \(x\) given certain conditions.

Additional Insights: Using Logarithms to Derive
\(y\)

While the primary approach was to manipulate exponents algebraically, an
alternative method involves logarithms, which can be especially useful when
dealing with more complex or less straightforward bases.

Using logarithms:
Given:

\ [
125~{8x-6} = 5°{y}
\1

Applying the natural logarithm (ln) to both sides:

\ [
\1n(125"{8x-6}) = \1n(5~{y})
\1

Using the log of a power:

\ [
(8x - 6) \ln(125) =y \ln(5)
\]



Recall that:

\ [
\ln(125) = \ln(5"3) = 3 \ln(5)
\]

Substituting:

\ [
(8x - 6) \times 3 \ln(5) =y \ln(5)
\1]

Dividing both sides by \(\ln(5)\):

\ [
(8x - 6) \times 3 =y
\1]

which simplifies to:

\
y = 3 \times (8x - 6) = 24x - 18
\1

This confirms our earlier algebraic result, illustrating the consistency and
reliability of different methods.

Conclusion: From Exponential to Linear — The
Power of Algebraic Manipulation

Transforming the exponential expression \(125~{8x-6}\) into a linear form
involving \(y\) in terms of \(x\) exemplifies the elegance and utility of
fundamental algebraic principles. By recognizing the prime factorization of
125 and applying exponent rules, we derived:

\ [
125~{8x-6} = 57{24x - 18}
\]

and explicitly expressed:

\ [
y = 24x - 18
\1

This transformation not only simplifies the expression but also opens avenues



for further analysis, such as solving for \(x\) given specific values of
\(y\), or integrating this form into larger mathematical models.

The ability to manipulate exponential expressions into linear forms is a
cornerstone of algebra and mathematical analysis. Whether for academic
purposes, scientific research, or practical problem-solving, mastering these
techniques enhances analytical capabilities and deepens understanding of the
underlying relationships between variables.
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