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Understanding the Problem: Expressing an Algebraic
Expression in Different Forms

When working with algebraic expressions, one common goal is to manipulate and rewrite expressions
in different but equivalent forms. This skill is fundamental in algebra because it allows you to simplify
expressions, solve equations more easily, and understand the relationships between variables. In this
article, we will explore how to generate two expressions that are equivalent to the given expression:
2(9j + 5).

The primary task is to find two different expressions that, when simplified, are exactly the same as

2(9j + 5). To do this, we'll first analyze the given expression, then explore methods for expanding and
factoring algebraic expressions, and finally present two valid equivalent expressions.

Analyzing the Original Expression: 2(9j + 5)

The expression 2(9j + 5) is a product of 2 and the binomial (9] + 5). The parentheses indicate that the
multiplication applies to both terms inside the parentheses, following the distributive property of
multiplication over addition.

Applying the distributive property, we get:
2(9j+5)=29)+25=18j+ 10

This is the expanded form of the original expression.

Key points:

- The original expression is a product involving a binomial.

- When expanded, it results in a linear expression: 18j + 10.

- The goal is to find alternative expressions equivalent to the original, possibly in factored or
combined forms.

Methods to Generate Equivalent Expressions



To create different expressions that are equivalent to 2(9j + 5), we can:

1. Express the original in a factored form: Since the original expression involves multiplication,
factored forms are natural candidates.

2. Combine or rearrange terms: Sometimes, expressions can be rewritten by factoring out common
factors or rearranging terms without changing their value.

3. Use distributive or associative properties: These properties allow us to manipulate expressions into
different but equivalent forms.

Let's explore these methods in detail.

Method 1: Factoring the Expanded Expression

Starting from the expanded form, 18j + 10, we can factor out common factors to generate a different
equivalent expression.

- Identify common factors: Both 18j and 10 are divisible by 2.
- Factor out the common factor 2:
18j + 10 = 2(9j + 5)

Here, we have returned to the original expression, which confirms that the factored form is
equivalent.

But to generate a second distinct expression, we can consider alternative factorizations or
manipulations.

Method 2: Expressing as a Sum of Two Terms

Since 2(9j + 5) simplifies to 18j + 10, we can write this as a sum of two separate terms:
- Expression 1: 18j + 10 (original expanded form)
- Expression 2: (10 + 18j)

Although these are essentially the same, rearranging terms can sometimes be useful in algebraic
contexts.

Alternatively, we can present expressions by breaking apart the multiplication in different ways.

Method 3: Distributing in Different Ways



Suppose, instead of distributing 2 over the entire binomial, we distribute differently or combine terms
differently.

- Expression 1 (original): 2(9j + 5)
- Expression 2: 2 9j + 2 5 (expanded form)
- Expression 3 (another equivalent): 9j2 + 5 2

While similar to the previous, this can help visualize different ways to interpret the expression.

Constructing Two Distinct Equivalent Expressions

Based on the above methods, here are two valid and distinct expressions equivalent to 2(9j + 5):

Expression 1: The Factored Form

2(9j + 5)
- This is the original expression, representing the product of 2 and the binomial (9j + 5).

- It emphasizes the distributive property and can be useful for factoring or simplifying expressions
later.

Expression 2: The Expanded Form

18j + 10
- By applying the distributive property, the original expression expands into this linear form.

- It is often easier to evaluate for specific values of j.

Additional Equivalent Expressions: Variations and
Applications

While the above two expressions are straightforward and commonly used, algebraic expressions can
be manipulated in various ways to produce equivalent forms. Let's explore some additional variations:

Expression 3: Factoring Out the Greatest Common Factor



(GCF)

Suppose we express 18j + 10 by factoring out 2:
-2(9) +5)

This is the same as the original expression, reaffirming that the factored form is equivalent.

Expression 4: Expressing as a Sum of Two Products

Rewrite 18j + 10 as two separate products:
- (18j) + (10)

- Or, as a sum of two terms for clarity:
-(952) +(52)

This highlights the distributive property and can be useful in various algebraic manipulations.

Understanding the Importance of Equivalent
Expressions in Algebra

Expressing algebraic expressions in different forms is more than an exercise in manipulation; it is a
vital skill in mathematics. Here are some reasons why:

- Simplification: Recognizing equivalent expressions can make calculations easier.

- Factoring: Factoring expressions helps in solving equations, especially quadratic and higher-degree
polynomials.

- Solving Equations: Different forms can simplify the process of isolating variables.

- Mathematical Proofs: Showing that two expressions are equivalent is essential in proofs and
derivations.

- Application in Word Problems: Rewriting expressions can help in understanding and translating real-
world problems into algebraic form.

Practical Examples and Applications

Let's consider some practical scenarios where understanding equivalent expressions is important.



Example 1: Evaluating Expressions for a Given j

Suppose j = 3.

- Using the factored form:

2(9) + 5) =2(93 +5) =2(27 + 5) = 2(32) = 64
- Using the expanded form:

18j+ 10 =183 + 10 =54 + 10 = 64

Both forms give the same result, confirming their equivalence.

Example 2: Simplifying Algebraic Expressions in Real-World
Contexts

Suppose a design involves creating 2 copies of a pattern, each with 9 units of length and an additional
5 units. The total length can be expressed as 2(9j + 5). Recognizing the equivalent expanded form
(18j + 10) helps in calculations and planning.

Summary and Key Takeaways

- The original expression, 2(9j + 5), can be expanded to 18j + 10 using the distributive property.
- Two key equivalent expressions are:

1. Original Factored Form: 2(9j + 5)

2. Expanded Form: 18j + 10

- Additional equivalent forms can involve rearranging terms (e.g., 10 + 18j) or factoring common
factors.

- Understanding how to manipulate and recognize equivalent algebraic expressions is fundamental in
algebra, problem-solving, and real-world applications.

- Being fluent in converting between factored and expanded forms makes algebraic reasoning more
flexible and powerful.

Conclusion

In this comprehensive exploration, we've demonstrated how to generate two expressions equivalent



to 2(9j + 5). The primary forms are the factored form, emphasizing the distributive property, and the
expanded linear form, which simplifies evaluation. Recognizing and manipulating equivalent
expressions enhances mathematical understanding and problem-solving capabilities. Whether you're
simplifying expressions, solving equations, or applying algebra in practical contexts, mastering these
skills is essential for success in mathematics.

Frequently Asked Questions

What are two expressions equivalent to 2(9j + 5)?

The two expressions are 18j + 10 and 2(9j) + 2(5), which simplifies to 18j + 10.

How can | write two equivalent expressions for 2(9j + 5)?

One is 18j + 10, and another can be 29j + 25, which also simplifies to 18j + 10.

Can you give two different expressions that are equivalent to
2(9j + 5)?
Yes, they are 18j + 10 and 2(9j) + 2(5).

What is an alternative expression for 2(9j + 5)?

An alternative expression is 18j + 10, which is obtained by distributing the 2.

How do | write two expressions equivalent to 2(9j + 5)?

You can write 18j + 10, and also express it as 29j + 25.

What are two forms of expressions equivalent to 2(9j + 5)?

The two forms are 18j + 10 and the expanded form 29j + 25.

Is 18j + 10 equivalent to 2(9j + 5)?

Yes, because distributing 2 over (9] + 5) yields 18j + 10.

Provide two expressions that are equivalent to 2(9j + 5).
They are 18 + 10 and 2(9j) + 2(5).

How can | show two equivalent expressions for 2(9j + 5)?

By expanding it to 18j + 10 and expressing as 29j + 25.



What are two different ways to write expressions equivalent
to 2(9j + 5)?

One way is 18j + 10, and another is 2(9j) + 2(5).

Additional Resources
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Understanding the Problem: Breaking Down the Expression

In the realm of algebra, expressions often serve as the building blocks for more complex
mathematical concepts. The problem at hand instructs us to find two different, yet equivalent,
algebraic expressions to the given expression:

2(9) + 5)

At first glance, this appears straightforward—it's a product of 2 and the binomial (9j + 5). However, to
truly grasp the problem, it's essential to understand what it means for two expressions to be
equivalent and how to manipulate algebraic expressions effectively.

What Does "Equivalent" Mean?

Two algebraic expressions are considered equivalent if, for every value of the variable involved, both
expressions evaluate to the same number. For example, the expressions:

-2(9j + 5)
- 18j + 10

are equivalent because, regardless of the value of j, both expressions produce the same result.
The Role of the Distributive Property

The key mathematical principle involved in rewriting the expression is the distributive property. This
property states:

alb+c)=ab+ac

Applying this property allows us to remove parentheses by distributing the multiplication across the
terms inside.

Step-by-Step Expansion of the Original Expression

Let's analyze how to systematically generate equivalent expressions:



Step 1: Expand Using the Distributive Property
Given:

2(9j +5)

Applying the distributive property:

- Multiply 2 by 9j: 2 9j = 18;
- Multiply 2 by 5: 25 =10

Thus, the expanded form is:

18j + 10

This is our first equivalent expression.
Step 2: Consider Alternative Forms

While the expanded form is straightforward, the problem requires two distinct expressions that are
equivalent, which means we need to find alternative representations.

Constructing Two Equivalent Expressions
Expression 1: The Fully Expanded Form

As noted, the first equivalent expression is:
18j + 10

This form is often used for straightforward calculations, especially when substituting specific values of
j. It directly shows the linear relationship between j and the entire expression.

Expression 2: Factored Form and Other Variations
To create a second expression that's equivalent but presented differently, consider the following:
a) Re-factor the expression

The original expression 2(9j + 5) is already factored, but we can manipulate it to express it
differently.

Since 18j + 10 factors out a common factor of 2:
2(9j +5)

Alternatively, we can factor the entire expression as:



2(9 +5)

which is the original expression itself, but for the purpose of the problem, perhaps expressing the
multiplication explicitly can qualify.

b) Express as a sum of two separate products

Another way is to write the original as the sum of two terms, emphasizing the distributive
components:

(29)) +(25)
which simplifies to:
18j + 10

But since this is essentially the same as the first, perhaps we can write it as a sum involving other
factors.

¢) Use of distributive property in reverse
Suppose we factor out 2 from the expression:
2(9j+5)=29j+25

Expressed differently, this is:

(29)) +(25)

which simplifies to 18 + 10, but again, it's the same form.

Final Two Expressions
Given the above, the two distinct expressions that are equivalent to 2(9j + 5) are:

1. 18] + 10 — the expanded form
2. 2(9j + 5) — the original form (retaining parentheses)

Alternatively, if the problem expects the expressions to be written in different forms, we could also
present:

-2 9j + 2 5 — explicitly showing the multiplication
- 2(9)) + 2(5) — emphasizing the distributive property

For clarity, the two expressions are:

Expression 1: 18j + 10



Expression 2: 2(9j + 5)

Practical Applications and Significance

Understanding how to manipulate algebraic expressions is fundamental in mathematics, especially in
solving equations, simplifying algebraic expressions, and modeling real-world problems. Recognizing
equivalent expressions allows students and mathematicians to:

- Simplify calculations

- Factor expressions to identify common factors

- Rearrange equations for easier solving

- Recognize patterns and relationships between variables

For example, in physics, expressions involving variables like j might represent quantities such as
current, charge, or other physical properties. Being able to switch between expanded and factored
forms facilitates better comprehension and problem-solving efficiency.

Summary: The Power of Algebraic Manipulation

In conclusion, starting from the expression 2(9j + 5), we've demonstrated how to generate two
equivalent expressions:

- The expanded form: 18j + 10
- The original form: 2(9j + 5)

Additionally, by emphasizing the distributive property, the expressions can be viewed in different
lights, aiding in understanding and solving algebraic problems. Mastery of such manipulations is vital
for progressing in mathematics, enabling learners to approach more complex equations with
confidence and clarity.

Final Note: Practice Makes Perfect

To solidify understanding, learners are encouraged to practice rewriting various algebraic expressions
in multiple forms. For example, take expressions like 3(4x + 7) or 5(a + 2b) and find their equivalent
forms. The more you practice, the more intuitive these transformations become, paving the way for
advanced mathematical problem-solving skills.
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