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Understanding fundamental mathematical properties is essential for mastering
algebra and arithmetic operations. Among these properties, the Associative
Property and the Commutative Property are two cornerstone concepts that help
simplify complex calculations and foster a deeper comprehension of how
numbers interact.

In this article, we will explore the specific equation:

2(5 + 7) = (25) + (27)

and analyze which property it demonstrates. By the end of this discussion,
you'll have a clear understanding of the Associative and Commutative

properties, how they are applied, and how to identify them in various
mathematical expressions.

Introduction to Basic Mathematical Properties

Before delving into the specific equation, it’s important to understand the
fundamental properties that govern arithmetic operations:

- Associative Property
- Commutative Property

These properties describe how numbers can be grouped or ordered in addition
and multiplication without affecting the outcome.

What is the Associative Property?



Definition

The Associative Property states that when performing addition or
multiplication, the way in which numbers are grouped does not change their
result. In other words, the grouping of numbers can be changed without
affecting the sum or product.

Mathematically:

- For addition:
\[(a + b) + c=a+ (b + c)\]

- For multiplication:
\[(a \times b) \times c = a \times (b \times c)\]

Example:

- Addition: \[(3 + 4) + 5 =3+ (4 + 5) = 12\]
- Multiplication: \[(2 \times 3) \times 4 = 2 \times (3 \times 4) = 24\]

This property emphasizes that the parentheses can be moved to different

positions without affecting the result, as long as the order of the numbers
remains unchanged.

What is the Commutative Property?

Definition

The Commutative Property states that the order of numbers can be changed
during addition or multiplication without changing the result.

Mathematically:

- For addition:
\[a + b =Db + a\]

- For multiplication:
\[a \times b = b \times a\]

Example:

- Addition: \[7 + 3 = 3 + 7 = 10\]
- Multiplication: \[4 \times 5 = 5 \times 4 = 20\]



This property highlights that the sequence in which numbers are added or
multiplied does not matter.

Analyzing the Equation: 2(5 + 7) = (25) + (27)

Let’s analyze the specific equation:
2(5 + 7) = (25) + (27)
At first glance, this equation appears to attempt to relate multiplication

and addition, possibly illustrating one of the properties. To determine which
property it demonstrates, we need to examine both sides carefully.

Step-by-Step Breakdown

1. Calculate the left side:

\[2(5 + 7) = 2 \times (5 + 7) = 2 \times 12 = 24\]

2. Calculate the right side:

\[(25) + (27) = 25 + 27 = 52\]

3. Compare both sides:

\[24 \neq 52\]

Thus, the equation as written does not hold true with standard arithmetic,

indicating it might be a typo or an illustrative example rather than a valid
equality.

Interpreting the Expression

Given that the two sides are not equal based on standard calculations, it’s
possible that the original intent was to demonstrate a property related to
the structure of the expressions rather than their numerical equality. For
example:

- The expression 2(5 + 7) is an application of the distributive property.



- The expression (25) + (27) seems to be the sum of two numbers that are
derived from the original numbers, possibly indicating some form of property.

Distinguishing Between the Properties in the
Given Equation

Since the equation as written does not balance numerically, the focus should
be on understanding what property it illustrates conceptually.

If the equation were:

\ [
2(5 + 7) = (2 \times 5) + (2 \times 7)
\1]

then it would exemplify the Distributive Property:

\ [
a(b + ¢c) = a \times b + a \times c
\]

which states that multiplying a sum by a number is the same as multiplying
each addend separately and then adding the products.

But in the original question, the options are:

- A) Associative Property
- B) Commutative Property

Given these options, the key is to recognize which property is being
illustrated.

Matching the Equation with the Correct Property

Based on the structure:

- The expression 2(5 + 7) shows the multiplication of 2 with a sum inside
parentheses.

- The expression (25) + (27) suggests that 25 and 27 are the results of
multiplying 5 and 7 by 2, respectively.



If the equation were:

\ [
2(5 + 7) = (2 \times 5) + (2 \times 7)
\1

then it would be a clear example of the Distributive Property.

However, since the options are only Associative or Commutative, and the
original expression involves changing the grouping or order of numbers, we
need to consider the following:

- The expression 2(5 + 7) involves grouping (via parentheses).
- The relationship between the grouping of the operands in addition or
multiplication.

Identifying the Property in the Original
Equation

Given that:

\ [
2(5 + 7)
\]

and

\ [
(25) + (27)
\]

are not equal numerically, but perhaps intended to demonstrate the effect of
changing grouping or order, the focus should be on how the numbers are
combined.

Key observations:

- The associative property allows us to change the grouping in addition or
multiplication without changing the result.

- The commutative property allows us to change the order of the numbers in
addition or multiplication without changing the result.



Does the Equation Illustrate the Associative
Property?

- The associative property involves changing parentheses, such as:

\[
(a+b) +c=a+ (b+ c)
\1

- In the given equation, the grouping remains the same (multiplication
outside parentheses), so it doesn't demonstrate changing parentheses.

Therefore, the equation does not explicitly illustrate the Associative
Property.

Does the Equation Illustrate the Commutative
Property?

- The commutative property involves swapping the order of the numbers:

\ [
a+b=Db+a

\1]

- In the expression, the order of addition is not swapped; rather, the
multiplication and addition are combined.

- Since the original expression involves multiplication of 2 with a sum and
then a comparison to the sum of two products, this is not a direct
demonstration of the commutative property either.

Conclusion: Which Property Does the Equation
Illustrate?

- The original equation 2(5 + 7) = (25) + (27) is not mathematically true
under standard arithmetic calculations.

- If the question is about identifying the property illustrated by the
structure of the expressions, then:

- The expression 2(5 + 7) suggests the use of distributive property, even
though it's not explicitly shown.



- The transition from 2(5 + 7) to (2 \times 5) + (2 \times 7) (if that was
intended) would clearly demonstrate the Distributive Property.

- Since the options are only Associative and Commutative, and the expression
involves changing the grouping or order, the most appropriate answer is:

A) Associative Property — if we interpret the expression as involving
grouping changes.

B) Commutative Property — if we interpret the expression as involving
swapping order.

However, given the context, and the typical understanding in mathematics, the
most fitting choice is:

A) Associative Property

because the expression involves grouping elements within parentheses, and the
associative property deals with how grouping affects addition and
multiplication.

Final Thoughts and Practical Applications

Understanding these properties is vital in simplifying expressions, solving
equations, and performing mental math efficiently.

Practical tips:

- Recognize when parentheses can be moved without changing the value
(Associative Property).

- Know when numbers can be swapped in addition or multiplication without
affecting the outcome (Commutative Property).

- Use these properties to simplify complex expressions systematically.

Summary of Key Points

- The Associative Property allows changing the grouping of numbers in
addition or multiplication:
\[(a



Frequently Asked Questions

What property is illustrated by the equation 2(5 +
7) = (2 x5) + (2 x 7)?

Distributive Property

Is the equation 2(5 + 7) = (25) + (27) an example of
the Associative Property?

No, it is an example of the Distributive Property.

What does the equation 2(5 + 7) = (25) + (27)
demonstrate in algebra?

It demonstrates the Distributive Property of multiplication over addition.

Why is 2(5 + 7) = (25) + (27) not an example of the
Commutative Property?

Because it involves distributing multiplication over addition, not swapping
terms.

Can the equation 2(5 + 7) = (25) + (27) be rewritten
using the Distributive Property?

Yes, it can be rewritten as 2x5 + 2x7 = 25 + 27.

Which property explains distributing the 2 across
the sum 5 + 77

The Distributive Property.

Does the equation 2(5 + 7) = 25 + 27 involve the
Associative or Commutative Property?

It involves the Distributive Property, not the Associative or Commutative
Property.

Additional Resources

Mathematical Properties

Understanding the foundational properties of mathematics is essential for



learners, educators, and enthusiasts alike. These properties serve as the
building blocks for more complex concepts, enabling us to manipulate and
simplify expressions with confidence. Among these core properties, the
Associative Property and the Commutative Property stand out as fundamental
tools that facilitate flexible calculation and problem-solving.

Today, we delve into a specific mathematical equation:
2(5 + 7) = (25) + (27)

This equation may seem straightforward at first glance, but it opens a window
into understanding which property it exemplifies: the Associative Property or
the Commutative Property. To explore this thoroughly, we’ll examine the
equation, break down its components, and analyze how it demonstrates each
property.

Decoding the Equation: 2(5 + 7) = (25) + (27)

At first glance, the equation appears to be a simple arithmetic statement
involving multiplication, addition, and some seemingly altered numbers. Let’s
analyze each side separately:

- Left Side: 2(5 + 7)
- Right Side: (25) + (27)

Key observations:

1. The left side involves multiplication of 2 with the sum of 5 and 7.

2. The right side involves adding 25 and 27, which are the products of 5 and
7 with 5 and 7 respectively, but written explicitly as 25 and 27.

Step-by-step analysis:

- Left side calculation:
2(5 +7) =2 12 = 24

- Right side calculation:
25 + 27 = 52

Result:
The numerical calculations show that 2(5 + 7) # 25 + 27 (since 24 # 52). This
suggests that the original form might have some inaccuracies or is intended

as a conceptual illustration rather than a strict numerical equality.

Important note: If the intention was to demonstrate a property, perhaps the
equation was meant to be:



2(5 + 7) = (25) + (27)

which simplifies to:

2 12 = (10) + (14)

and both sides equal 24, confirming the distributive property.

Given the context, it seems the question is designed to test understanding of

properties, especially given the options: A) Associative Property, B)
Commutative Property.

Clarifying the Properties in Question

Before identifying which property the original equation illustrates, let’s
define both properties clearly.

The Associative Property

The Associative Property states that:

When three or more numbers are added or multiplied, the way in which they are
grouped does not affect the result.

- For addition: (a + b) + c = a + (b + ¢)
- For multiplication: (a x b) x ¢ =a x (b x ¢)

This property emphasizes the grouping of numbers, not their order.

The Commutative Property

The Commutative Property states that:

The order of two numbers being added or multiplied does not change the
result.

- For addition: a + b = b +
- For multiplication: a x b = b x a

This property focuses on the order of numbers, not how they are grouped.



Applying Properties to the Equation

Let’s examine the original equation in light of these definitions.
Equation: 2(5 + 7) = (25) + (27)

- The left side involves grouping (5 + 7) and then multiplying by 2.
- The right side involves adding 25 and 27 directly.

If the goal is to relate the equation to a property, consider the following
possibilities:

1. Is it an example of the Associative Property?

- The Associative Property applies to how numbers are grouped during addition
or multiplication.

- In the equation, the grouping (5 + 7) is clear, but the right side doesn't
involve grouping of terms; it involves separate numbers added together.

- The key operation on the left is the grouping of 5 and 7, then multiplied
by 2.

2. Is it an example of the Commutative Property?

- The Commutative Property involves changing the order of numbers in addition
or multiplication.

- On the left, the order inside the parentheses is (5 + 7); if we swapped 5
and 7, it would be (7 + 5), which is equivalent.

- On the right, the terms 25 and 27 are not in a different order—switching
them to 27 + 25 would still give the same sum, but the original equation does
not demonstrate this swapping explicitly.

Deeper Analysis: Which Property Is Illustrated?

Given the detailed examination, the key to understanding which property the
equation illustrates lies in recognizing the underlying principles.

Scenario 1: The Equation Reflects the Distributive Property

- If the original intention was to show 2(5 + 7) = (2 5) + (2 7), then it
would exemplify the Distributive Property.

- The distributive property states: a(b + c) = axb + axc.

Scenario 2: The Equation is a Misstatement or a Trick Question

- As written, 2(5 + 7) # 25 + 27, so perhaps the purpose is to assess
understanding of properties rather than the exact calculation.



Scenario 3: The Equation is a Conceptual Illustration of the Associative
Property

- If the equation was intended to demonstrate how grouping affects
multiplication or addition, then the focus would be on the parentheses.

- For example, (2x5) + (2x7) vs. 2 x (5 + 7) shows the distributive property,
not the associative or commutative.

Conclusion:

Given the options and the structure of the equation, the most relevant
property it demonstrates is the Associative Property, specifically related to
the grouping of numbers inside parentheses during addition or multiplication.

Final Verdict: Which Property Does the Equation
Illustrate?

Answer: A) Associative Property
Reasoning:

- The equation involves changing the grouping of numbers inside parentheses
and then applying multiplication or addition.

- The presence of parentheses around 5 + 7 highlights the importance of
grouping in calculation.

- The associative property states that how we group numbers in addition or
multiplication doesn't change the result, which aligns with the use of
parentheses in the original expression.

Additional Insights:

- The equation as presented is a classic example of how parentheses influence
the operation order, emphasizing the associative property.

- Recognizing this property allows mathematicians and students to manipulate
expressions efficiently without altering their value.

Summary and Takeaways

- The equation 2(5 + 7) = (25) + (27), although not numerically equal in its
current form, serves as a conceptual illustration of how parentheses and
grouping affect calculation.

- It exemplifies the Associative Property, which states that the way numbers



are grouped in addition or multiplication does not affect the outcome.

- Understanding this property is crucial for mastering algebra, simplifying
expressions, and solving equations with confidence.

- Clear differentiation between the associative and commutative properties
enhances mathematical literacy, enabling students to identify and apply these
properties correctly across various problems.

In essence, the equation underscores the importance of grouping in arithmetic
operations, making it a perfect example of the Associative Property in
action.
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