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A and B are positive integers and A - B = 2 ... Evaluate the following: a)
2”a / 2”b, b) 5%a / 5%b, c) 47~{0.5a} / 2"b

Understanding mathematical expressions involving exponents is essential for
grasping various concepts in algebra and higher mathematics. In this article,
we will analyze a specific set of problems where A and B are positive
integers with the condition A - B = 2. We will evaluate the following
expressions:

- a) \( \frac{2%a}{2"b} \)

- b) \( \frac{5%a}{5%b} \)

- ¢) \( \frac{47{0.5a}}{2"b} \)

By exploring these expressions, their properties, and how to simplify them,

you'll gain insight into exponent rules and their applications in problem-
solving.

Understanding the Given Conditions and
Variables

The Relationship Between A and B

The problem states that A and B are positive integers with the relationship:

A -B=2

This means that B is always two less than A, or equivalently, A = B + 2.

Implications of the Condition

Knowing A = B + 2 allows us to express all variables in terms of B (or A),
simplifying the calculations:

eA=B+ 2

eB is a positive integer (B = 1)

This constraint plays a critical role in evaluating the expressions and



understanding their behavior.

Evaluating the Expressions Step-by-Step

Expression a): \( \frac{2”a}{2"b} \)

Applying the Laws of Exponents

Recall that for any positive numbers with the same base:
%Erac{mAx}{mAy} = m™{x - y}

k;plying this rule:

tirac{Z“a}{Z“b} = 2”™{a - b}

\1

Substituting the Relationship Between A and B
Since A - B=2, and A=B + 2:

\ [

a-b=(B+2)-B=2

\1]

Thus:

\ [

\frac{27a}{2"b} = 2~{2} = 4

\1]

Result for expression (a): The value simplifies to 4 regardless of the
particular values of A and B, as long as the given conditions hold.

Expression b): \( \frac{5%a}{5"%b} \)

Applying the Same Exponent Rule

Using the exponential property:
\ [

\frac{5”a}{5"b} = 5~{a - b}

\1]

Computing \( a - b \) with Given Conditions
As before:



\ [

a-b=(B+2)-B=2

\1

Therefore:

\ [

\frac{5%a}{5"b} = 5°{2} = 25
\1

Result for expression (b): The expression evaluates to 25.

Expression c): \( \frac{4"{0.5a}}{2"b} \)

Rewriting the Expression

Note that:

\ [

4~{0.5a} = (4)"~{a/2}

\1

and since \( 4 = 272 \):

\ [

4~{a/2} = (272)~{a/2} = 27{2 \times (a/2)} = 2"~{a}
\1

Thus, the expression simplifies to:
\ [

\frac{2”{a}}{27{b}}

\1]

Applying the Exponent Rule Again

Using the property:

\ [

\frac{2"{a}}{27{b}} = 2*{a - Db}

\1

and recalling that \( a - b =2 \), we get:
\ [

2”{a - b} =27{2} = 4

\1]

Result for expression (c): The value simplifies to 4.



Summary of Results

Based on the above calculations, the evaluations yield:

ea) \( \frac{2~a}{2"b}

4 \)

e b) \( \frac{5™a}{5"b}

25 \)

e c) \( \frac{47{0.5a}}{2"b} = 4 \)

These results demonstrate the power of exponent rules and the importance of
understanding variable relationships in simplifying complex expressions.

Key Concepts and Rules Used in the Evaluation

Exponent Rules

Understanding the following rules is crucial:
e Product of powers: \( m™x \times m™y = m™~{x + y} \)
e Quotient of powers: \( \frac{m™x}{m*y} = m™~{x - y} \)

e Power of a power: \( (m*x)"y = m~{x \times y} \)

Converting Bases

Expressing bases in terms of each other simplifies calculations, such as:

\ [
4~{a/2} = (272)"~{a/2} = 27{a}
\]

Practical Applications of Exponent Rules

Understanding how to manipulate exponents is vital in various fields:
e Algebra: Simplifying expressions and solving equations
e Computer Science: Analyzing algorithms with exponential growth

e Physics: Calculating quantities involving exponential decay or growth



e Engineering: Signal processing and control systems involving exponential

functions

Conclusion

By analyzing the given conditions and applying fundamental exponent rules, we

found that the expressions evaluate to simple constants:

- \( \frac{2”a}{2”b} = 4 \)
- \( \frac{5™”a}{5"b} = 25 \)
- \( \frac{47{0.5a}}{2"b} = 4 \)

This exercise highlights the importance of understanding relationships
between variables and the power of algebraic properties in simplifying
complex expressions. Mastery of these concepts enables more efficient

problem-solving across various mathematical and scientific disciplines.

Frequently Asked Questions

Given that A and B are positive integers with A - B
= 2, how can we express 2”A / 2”B in simplified
form?

Since A - B = 2, 2*A / 2°B = 2°{A - B} = 22 = 4.

If A and B are positive integers such that A - B =
2, what is the simplified form of 5~A / 5°B?

Using the property of exponents, 5*A / 5°B = 5*{A - B} = 572 = 25.

Given A and B are positive integers with A - B = 2,
how do we simplify 47{0.5A} / 2"B?

Note that 4~{0.5A} = (272)"{0.5A} = 2"~{2 imes 0.5A} = 2~{A}. Therefore,
(4~{0.5A}) / 27B = 2~{A} / 2~{B} = 2~{A - B} = 272 = 4.

For positive integers A and B with A - B = 2, what
is the value of (2”A / 2”B) x (5”A / 5”B)?

Since each ratio simplifies to 272 and 572 respectively, the product is 272 x

572 = 4 x 25 = 100.



If A and B are positive integers with A - B = 2,
what is the value of (47{0.5A} / 2”B) given the
previous simplifications?

From earlier, 4~{0.5A} / 2”B = 4, so the value is 4.

Additional Resources

Mathematical Expressions and Exponent Rules: A Deep Dive into Powers and
Algebraic Relationships

Introduction

Mathematics, often regarded as the language of the universe, offers a
fascinating array of concepts that underpin countless scientific and real-
world applications. Among these, exponentiation is a fundamental operation
that appears in various contexts, from calculating compound interest to
analyzing exponential growth or decay. When combined with algebraic
relationships between variables, it becomes a powerful tool for problem-
solving and reasoning.

In this article, we will explore a specific algebraic problem involving
positive integers A and B, with the given relationship A - B = 2. We will
evaluate three expressions involving powers of A and B, examining how the
properties of exponents and the given constraints influence the results. This

comprehensive analysis aims to enhance understanding of exponent rules,
algebraic manipulation, and their practical implications.

Understanding the Problem

The problem states:

> A and B are positive integers, and A - B = 2. Evaluate the following
expressions:

a) \(\frac{2”A}{2"B}\)

b) \(\frac{5"A}{57B}\)
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c) \(\frac{4™{0.5A}}{2"B}\)



At first glance, these expressions involve ratios of exponential functions,
with bases 2 and 5, and a fractional exponent in the last expression. To
evaluate these expressions effectively, we need to understand the
relationships between A and B, the rules of exponents, and how to manipulate
these expressions algebraically.

Fundamental Concepts and Rules

Before diving into the specific evaluations, let's review some core
principles related to exponents:

1. Exponent Division Rule

\[

\frac{a"m}{a”n} = a~{m-n}

\1

This rule states that when dividing powers with the same base, subtract the
exponents.

2. Power of a Power

\ [

(a”m)”™n = a™{m \times n}

\1]

Raising an exponential to another power multiplies the exponents.

3. Fractional Exponents

\ [

a”{p/q} = \sqrtlql{a®p} = (\sqrtlql{a})”p

\1

A fractional exponent indicates roots and powers combined.

4. Substituting Relationships

Given \(A - B = 2\), we can express A in terms of B:
\ [

A=B+ 2

\1]

This substitution simplifies the evaluation process.



Evaluating the Expressions Step-by-Step

Now, let's analyze each expression, applying the above rules and the
relationship between A and B.

Expression a): \(\frac{2”A}{27B}\)

Step 1: Apply the exponent division rule:
\ [

\frac{2”A}{2"B} = 2~{A-B}

\1]

Step 2: Substitute \(A - B = 2\):
\ [

2~{A-B} = 2"{2} = 4

\1]

Result:

\ [
\boxed{4}
\1

This is a straightforward calculation, illustrating how the difference
between exponents directly impacts the ratio.

Expression b): \(\frac{5”A}{5”B}\)

Step 1: Apply the exponent division rule:
\ [

\frac{5”A}{5"B} = 5~{A - B}

\1]

Step 2: Substitute \(A - B = 2\):
\ [

5{A - B} = 5°{2} = 25

\1]

Result:

\ [
\boxed{25}
\1



Again, the ratio simplifies neatly due to the properties of exponents and the
given relationship.

Expression c): \(\frac{4"{0.5A}}{2"B}\)

This expression is slightly more complex because it involves a fractional
exponent and different bases. Let's dissect it carefully.

Step 1: Rewrite \(47{0.5A}\) in terms of base 2:

Since \(4 = 2"2\),

\ [

4~{0.5A} = (272)"~{0.5A}
\1

Step 2: Apply the power of a power rule:
\ [
(272)7{0.5A} = 2~{2 \times 0.5A} = 2~{A}
\1]

Step 3: Now, the expression becomes:
\ [

\frac{2"{A}}{2"{B}}

\1]

Step 4: Use the exponent division rule:
\ [

\frac{2"{A}}{2~{B}} = 2~{A - B}

\1]

Step 5: Substitute \(A - B = 2\):
\ [

27°{2} = 4

\1]

Result:

\ [
\boxed{4}
\1]

Summary:
- The key insight was recognizing that \(4"{0.5A}\) can be rewritten as

\(2"{A}\), simplifying the expression significantly.
- The final value depends solely on the difference \(A - B\), which is given.



Consolidated Results and Observations

| Expression | Simplified Form | Numerical Value | Explanation |
<o <o | R EEREEEELES |

| a) \(\frac{2”A}{2"B}\) | \(2~{A - B}\) | 4 | Direct application of exponent
division rule and substitution |

| b) \(\frac{57A}{5”B}\) | \(5~{A - B}\) | 25 | Similar to (a), with a
different base |

| ¢) \(\frac{4"{0.5A}}{2”B}\) | \(2"{A - B}\) | 4 | Rewriting 4 as \(272\)
simplifies the numerator |

From the above, we observe:

- The commonality of the difference \(A - B = 2\) simplifies all ratios to
powers of 2 or 5.

- In particular, the first and third expressions evaluate identically to 4,
highlighting how different bases and fractional exponents can lead to similar
outcomes when carefully manipulated.

Practical Implications and Broader Context

While this problem is rooted in abstract algebra, understanding such exponent
manipulations has numerous real-world applications:

- Computer Science: Binary systems rely heavily on powers of 2, making
exponent rules essential for data storage, algorithms, and complexity
analysis.

- Physics: Exponential decay or growth models often involve similar ratios,
where understanding how to manipulate exponents simplifies calculations.

- Finance: Compound interest calculations involve exponential functions, and
understanding ratios like these helps in evaluating investment growth over
time.

Furthermore, the process demonstrates the importance of algebraic

substitution and recognizing patterns—skills fundamental to advanced
mathematics, engineering, and data science.

Conclusion

This exploration of algebraic expressions involving positive integers A and
B, with the relationship \(A - B = 2\), showcases the power of exponent rules



and substitution in simplifying complex ratios. The key takeaways include:

- The importance of rewriting bases to facilitate simplification.

- Recognizing how fractional exponents relate to roots and powers.

- Understanding how differences in exponents translate into ratios, often
simplifying to straightforward numerical values.

By mastering these concepts, students and professionals alike can approach
similar problems with confidence, transforming seemingly complex expressions
into simple, elegant solutions. Whether in pure mathematics or applied
sciences, the principles illustrated here serve as foundational tools for
analytical reasoning and problem-solving.
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