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Understanding the properties of equality is fundamental in mastering algebra and other areas of
mathematics. The statement "13 + 7 + 2 = 20 + 2" exemplifies one such property, and recognizing
which property is at play helps deepen comprehension of algebraic principles. In this article, we will
explore the property of equality demonstrated by this equation, its significance in mathematics, and
how it applies in various problem-solving contexts. Whether you're a student, teacher, or math
enthusiast, understanding these properties will enhance your mathematical reasoning and ability to
manipulate equations confidently.

---

What Is the Property of Equality?

The property of equality is a fundamental principle in mathematics stating that if two expressions
are equal, then performing the same operation on both sides of the equation preserves the equality.
This property allows us to manipulate equations systematically to isolate variables, simplify
expressions, and solve problems efficiently.

Definition of the Property of Equality

The property of equality can be summarized as:

- Addition Property: If \(a = b\), then \(a + c = b + c\).
- Subtraction Property: If \(a = b\), then \(a - c = b - c\).
- Multiplication Property: If \(a = b\), then \(a \times c = b \times c\).
- Division Property: If \(a = b\) and \(c \neq 0\), then \(\frac{a}{c} = \frac{b}{c}\).

These properties allow for the transformation of equations while maintaining their equality, forming
the backbone of algebraic manipulation.

---

Analyzing the Equation: 13 + 7 + 2 = 20 + 2

Let's examine the specific equation:

13 + 7 + 2 = 20 + 2



At first glance, this equation appears to be a simple numerical statement. But upon closer
inspection, it illustrates a key algebraic property, which we will identify and explain.

Step-by-Step Breakdown

1. Original Equation:

13 + 7 + 2 = 20 + 2

2. Simplify Both Sides:

- Left side: \(13 + 7 + 2 = 22\)
- Right side: \(20 + 2 = 22\)

3. Result:

Both sides equal 22, confirming the equation is true.

The key insight here is that the addition of 2 on both sides allows their sum to remain equal,
showcasing the property of equality at work.

---

Which Property of Equality Is Illustrated?

The equation 13 + 7 + 2 = 20 + 2 demonstrates the Addition Property of Equality.

Understanding the Addition Property of Equality

This property states:

- If \(a = b\), then \(a + c = b + c\).

It means that adding the same number to both sides of an equation keeps the equation balanced.

Application in the Given Equation

- The original expressions are:

- Left side: \(13 + 7 + 2\)
- Right side: \(20 + 2\)

- Recognizing that:



\[
13 + 7 = 20
\]

- Therefore, the equation simplifies to:

\[
20 + 2 = 20 + 2
\]

- This is an instance of the Addition Property, where adding 2 to both sides preserves equality.

In essence:

> The equation illustrates the Addition Property of Equality because adding the same number (2) to
both sides of an equation maintains the equality.

---

Why Is Recognizing Properties of Equality Important?

Understanding and correctly applying properties of equality are crucial for several reasons:

- Simplifies complex equations
- Facilitates solving for variables
- Provides a logical framework for algebraic manipulations
- Ensures accuracy in mathematical reasoning
- Prepares students for advanced topics like equations, inequalities, and proofs

---

Real-World Applications of the Property of Equality

The properties of equality are not just abstract concepts; they have practical applications in various
fields:

Financial Calculations

- Balancing accounts by adding or subtracting the same amount on both sides.

Physics

- Maintaining equality in equations representing conservation laws.



Computer Science

- Balancing equations in algorithms that involve data transformations.

Engineering

- Ensuring systems are balanced during design and analysis.

---

Examples Demonstrating the Addition Property of
Equality

To reinforce understanding, here are examples illustrating the addition property:

Example 1:

Given \(x - 5 = 10\), add 5 to both sides:

\[
x - 5 + 5 = 10 + 5 \Rightarrow x = 15
\]

Example 2:

Starting with \(3k + 4 = 16\), add 4 to both sides:

\[
3k + 4 + 4 = 16 + 4 \Rightarrow 3k + 8 = 20
\]

---

Common Mistakes to Avoid

While applying properties of equality, learners often make errors, such as:

- Adding or subtracting different numbers on each side: This breaks the equality.
- Dividing both sides by zero: Division by zero is undefined.
- Neglecting to perform the same operation on both sides: This can lead to incorrect solutions.

Key Point: Always perform the same operation on both sides of the equation to preserve equality.



---

Summary: Recognizing the Property of Equality in
Equations

- The equation 13 + 7 + 2 = 20 + 2 exemplifies the Addition Property of Equality.
- This property allows adding the same number to both sides of an equation without changing its
truth value.
- Recognizing such properties aids in solving equations efficiently and correctly.
- Mastery of properties of equality is essential for progressing in algebra and higher mathematics.

---

Conclusion

Mathematics is built upon foundational properties that ensure consistency, logic, and coherence in
problem-solving. The equation 13 + 7 + 2 = 20 + 2 is a perfect illustration of the Addition Property
of Equality, demonstrating how adding the same number to both sides of an equation preserves
equality. By understanding and applying this property, students and practitioners can confidently
manipulate equations, solve for unknowns, and analyze mathematical relationships more effectively.
Emphasizing these core principles not only enhances mathematical literacy but also develops critical
thinking skills applicable across numerous disciplines.

---

Key Takeaways
- The property illustrated is the Addition Property of Equality.
- This property states that adding the same number to both sides of an equation maintains equality.
- Recognizing these properties simplifies solving equations and understanding algebraic concepts.
- Proper application of these principles is vital for accuracy in mathematics and real-world problem-
solving.

---
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- Mathematical reasoning
- Equation manipulation

Frequently Asked Questions

What property of equality is demonstrated by the equation 13
+ 7 + 2 = 20 + 2?
The property demonstrated is the Addition Property of Equality, which states that adding the same
number to both sides of an equation keeps the equality true.

Why does adding 2 to both sides of 13 + 7 = 20 illustrate the
Property of Equality?
Because adding the same number (2) to both sides maintains the balance of the equation, showing
the Property of Equality.

Can the equation 13 + 7 + 2 = 20 + 2 be simplified further?
Yes, simplifying both sides gives 22 = 22, confirming the equality and illustrating the property used.

How does understanding the Property of Equality help in
solving equations?
It helps by allowing you to perform the same operation on both sides of the equation without
changing its value, aiding in solving or verifying equations.

Is the equation 13 + 7 + 2 = 20 + 2 an example of the Addition
Property of Equality or another property?
It is an example of the Addition Property of Equality because the same number (2) is added to both
sides of the equation.

What is the main purpose of illustrating the Property of
Equality with an equation like 13 + 7 + 2 = 20 + 2?
To demonstrate that adding the same number to both sides of an equation does not change the
equality, which is fundamental in solving algebraic equations.

Additional Resources
Mathematical Properties of Equality: Unveiling the Principles Behind the Equation



---

Introduction: Deciphering the Equation

Mathematics is often celebrated for its logical structure and universal principles, with properties
that provide the backbone for solving equations and understanding relationships. One such equation
that may seem straightforward at first glance—13 + 7 + 2 = 20 + 2—serves as an excellent example
to explore the properties of equality and the fundamental principles that govern algebraic
manipulations.

At face value, the equation appears simple: the sum of three numbers on the left equals the sum of
two numbers on the right. But what underlies this equality? Which property of equality is
exemplified here? Is it the Reflexive Property, the Symmetric Property, or perhaps the Addition
Property of Equality?

In this article, we will embark on an in-depth exploration of this particular equation, breaking down
each component, and revealing the property of equality it illustrates. We aim to provide clarity not
just on the specific example, but also on the broader concepts that underpin algebraic reasoning.

---

Understanding the Equation: Setting the Stage

Before diving into the properties, let's restate the equation:

13 + 7 + 2 = 20 + 2

At first glance, some might notice that the sum of the left side (13 + 7 + 2) equals the sum on the
right (20 + 2). The core question is: how do these two sides relate, and what property of equality
does this relationship exemplify?

Let's analyze each side:

- Left side: 13 + 7 + 2
- Right side: 20 + 2

Calculating each:

- Left: 13 + 7 = 20; 20 + 2 = 22
- Right: 20 + 2 = 22

Both sides sum to 22, confirming the equality.

But beyond the arithmetic, what property of equality has been used or is demonstrated here? To
answer that, we need to examine the steps involved in reaching this equality and the underlying
algebraic principles.



---

Key Properties of Equality in Focus

Mathematics relies on a set of properties that establish the rules for manipulating equations. The
most relevant properties in this context are:

- Reflexive Property of Equality
- Symmetric Property of Equality
- Transitive Property of Equality
- Addition Property of Equality
- Subtraction Property of Equality
- Associative Property of Addition

In the context of the given equation, the most pertinent properties are Addition Property of Equality
and Associative Property of Addition. Let's explore each in detail.

---

1. Addition Property of Equality

Definition: The Addition Property of Equality states that if two expressions are equal, then adding
the same quantity to both expressions preserves equality.

Mathematical expression:

If \(a = b\), then

\[ a + c = b + c \]

Application in the Equation

Suppose we know that \(13 + 7 = 20\). By adding 2 to both sides, we get:

\[ (13 + 7) + 2 = 20 + 2 \]

which simplifies to:

\[ 13 + 7 + 2 = 20 + 2 \]

This demonstrates that the property allows us to add the same number (2) to both sides of an
equation without altering its truth value.

Expert Tip: The Addition Property of Equality is fundamental for solving equations and simplifying
expressions. It ensures that the balance of an equation remains intact when the same quantity is
added to both sides.



---

2. Associative Property of Addition

Definition: The Associative Property states that when adding three or more numbers, the way in
which the numbers are grouped does not affect the sum.

Mathematical expression:

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

Application in the Equation

In the left side, the expression:

\[ 13 + 7 + 2 \]

can be grouped as:

\[ (13 + 7) + 2 \]

which simplifies to:

\[ 20 + 2 = 22 \]

Alternatively, if grouped as:

\[ 13 + (7 + 2) \]

it becomes:

\[ 13 + 9 = 22 \]

This flexibility in grouping is a hallmark of the associative property.

Expert Tip: Recognizing the associative property allows mathematicians and students alike to
simplify calculations and manipulate expressions efficiently. It clarifies that the sum remains
constant regardless of how numbers are grouped.

---

Step-by-Step Breakdown: How the Equation
Demonstrates the Property of Equality

Now, let's reconstruct how the initial equation exemplifies the Addition Property of Equality and the
Associative Property in practice.



Step 1: Starting Expression

\[ 13 + 7 + 2 \]

Step 2: Grouping via Associative Property

\[ (13 + 7) + 2 = 20 + 2 \]

Step 3: Recognizing the Sum

\[ 20 + 2 = 22 \]

Step 4: Equating Both Sides

Since:

\[ (13 + 7) + 2 = 20 + 2 \]

and both equal 22, the equation is valid.

Step 5: Applying the Addition Property of Equality

Suppose you want to show that:

\[ 13 + 7 + 2 = 20 + 2 \]

You can think of it as:

- Starting with \(13 + 7 = 20\)
- Then adding 2 to both sides:

\[ 13 + 7 + 2 = 20 + 2 \]

which is justified by the Addition Property of Equality.

Summary: The operation of adding 2 to both sides preserves the equality because of the Addition
Property of Equality, and the way the numbers are grouped in the sum is justified by the Associative
Property.

---

Broader Implications and Real-World Applications

Understanding these properties isn't just an academic exercise; they are crucial in various real-
world contexts:

- Problem Solving in Engineering and Science: When manipulating equations involving
measurements, these properties ensure consistency and correctness.
- Computer Programming: Algorithms that involve calculations often rely on the associative and



additive properties for optimization.
- Financial Calculations: Balancing accounts or calculating totals in spreadsheets depend on these
fundamental principles.

---

Conclusion: Recognizing the Core Property in the
Equation

Given the detailed analysis, the equation 13 + 7 + 2 = 20 + 2 primarily illustrates the Addition
Property of Equality. This property allows us to add the same value to both sides of an equation
without changing its truthfulness, which is fundamental in algebraic manipulations and proofs.

Additionally, the grouping of numbers in the sum demonstrates the Associative Property of Addition,
emphasizing the flexibility in how we handle sums and expressions.

In essence, the equation exemplifies how these properties work together to maintain equality,
allowing mathematicians and students alike to perform operations confidently and logically.
Recognizing these properties deepens our understanding of algebra and enhances problem-solving
skills across various disciplines.

---

Final Takeaway: The equation 13 + 7 + 2 = 20 + 2 is more than a simple arithmetic statement—it is
a practical demonstration of the Addition Property of Equality, showcasing the core principles that
uphold the logical structure of mathematics.
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