
5(9x + 1) + 5 = 10x + 5(7x + 2)

5(9x + 1) + 5 = 10x + 5(7x + 2) is a linear algebraic equation that involves simplifying expressions and
solving for the variable x. Understanding how to approach this type of equation is fundamental in algebra, as
it forms the basis for solving more complex equations in mathematics. In this comprehensive guide, we will
explore the equation step-by-step, discuss the concepts involved, and provide tips and strategies for solving
similar problems efficiently. Whether you're a student preparing for exams or someone interested in strengthening
your algebra skills, this article will serve as a valuable resource.

---

Understanding the Structure of the Equation

Before diving into solving the equation, it's important to understand its structure and components.

Breaking Down the Equation

The given equation is:

5(9x + 1) + 5 = 10x + 5(7x + 2)

This equation contains:

- Distributive expressions, such as 5(9x + 1) and 5(7x + 2)
- Like terms involving x
- Constants

Goals in Solving the Equation

The primary goal is to find the value of x that satisfies the equation — that is, the value of x that makes
both sides equal.

To do this, the typical steps involve:

- Simplifying each side of the equation
- Combining like terms
- Isolating the variable x
- Solving for x

---

Step-by-Step Solution Process

Let's walk through the process of solving the equation systematically.



Step 1: Apply the Distributive Property

Distribute the coefficients across the parentheses:

5  9x + 5  1 + 5 = 10x + 5  7x + 5  2

Calculations:

- 5 9x = 45x
- 5 1 = 5
- 5 7x = 35x
- 5 2 = 10

So, the equation becomes:

45x + 5 + 5 = 10x + 35x + 10

---

Step 2: Combine Like Terms on Each Side

Left side:

- 45x (variable term)
- 5 + 5 = 10 (constants)

Right side:

- 10x + 35x = 45x (like terms)
- 10 (constant)

Now, the equation simplifies to:

45x + 10 = 45x + 10

---

Step 3: Subtract Like Terms from Both Sides

Subtract 45x from both sides to eliminate the variable:

(45x + 10) - 45x = (45x + 10) - 45x

This simplifies to:



10 = 10

---

Step 4: Interpret the Result

The resulting statement, 10 = 10, is a true statement that holds for all real values of x.

This indicates that the original equation is an identity — it is true for every value of x.

---

Implications of the Solution

The fact that the simplified form reduces to a true statement for all x means that the original equation has
infinitely many solutions.

Key points:

- The original equation is an identity.
- Any real number substituted for x will satisfy the equation.
- The solution set is all real numbers, often denoted as x � �.

---

Types of Equations and Their Solutions

Understanding different types of algebraic equations helps in identifying how to approach their solutions.

1. Identity Equations

- Equations that are true for all values of the variable.
- Example: 2(x + 3) = 2x + 6
- Solution: x � �

2. Contradictions

- Equations that are never true.
- Example: 5x + 2 = 5x + 3
- No solutions exist.

3. Conditional Equations

- Equations that are true only for specific values of the variable.
- Example: x + 2 = 5



- Solution: x = 3

Understanding these categories helps in quickly identifying the nature of the solution.

---

Strategies for Solving Linear Equations

To efficiently solve equations similar to the one discussed, consider these strategies:

1. Always Apply the Distributive Property First

Distribute coefficients to eliminate parentheses and simplify the equation.

2. Combine Like Terms

Group similar variables and constants to streamline the equation.

3. Use Inverse Operations to Isolate the Variable

- Addition and subtraction to move constants
- Multiplication and division to solve for the variable

4. Check for Special Cases

- Constant identities
- No solution cases

5. Verify Your Solution

Substitute your answer back into the original equation to ensure correctness.

---

Practice Problems for Mastery

Applying what you've learned is essential. Here are some practice problems:

Solve for x: 3(2x + 4) = 6x + 121.

Solve for x: 4x + 5 = 4x + 92.

Solve for x: 7(x - 2) = 7x - 143.



Solve for x: 2(3x + 5) + 4 = 6x + 144.

Solve for x: 5(3x + 2) = 15x + 105.

Solutions:

- Problems 1 and 3 are identities, solutions are all real numbers.
- Problems 2 is a contradiction, no solutions.
- Problems 4 and 5 are conditional, with specific solutions.

---

Conclusion

The equation 5(9x + 1) + 5 = 10x + 5(7x + 2) simplifies to a true statement for all real x, indicating it has
infinitely many solutions. Understanding the steps involved—from distributing, combining like terms, to
identifying whether an equation is an identity or contradiction—is crucial for mastering linear algebra. By
practicing similar problems and applying the strategies outlined above, you'll strengthen your algebra skills
and be better prepared for more advanced mathematical challenges. Remember, approach each problem
methodically, verify your solutions, and always aim to understand the underlying concepts behind the
algebraic operations.

Frequently Asked Questions

What is the first step to simplify the equation 5(9x + 1) + 5 = 10x + 5(7x
+ 2)?

Distribute the 5 on both sides to expand the parentheses: 5×9x + 5×1 + 5 = 10x + 5×7x + 5×2.

How do you simplify the equation after distribution?

You get 45x + 5 + 5 = 10x + 35x + 10.

What is the simplified form of the equation 45x + 10 = 45x + 10?

Notice that both sides have 45x + 10, so the equation simplifies to 45x + 10 = 45x + 10, which is always
true.

Does the equation have a unique solution or infinitely many solutions?

Since both sides simplify to the same expression, the equation is an identity and has infinitely many solutions for
x.

What is the process to solve the equation step-by-step?

Distribute, combine like terms, and observe that both sides are identical, indicating infinitely many solutions.



Can this equation be considered an identity?

Yes, because after simplification, both sides are identical for all values of x.

What does it mean if an equation simplifies to a true statement like 0=0?

It means the original equation has infinitely many solutions; it is an identity.

How can you verify that the equation has infinitely many solutions?

By simplifying both sides and confirming they are identical regardless of x, indicating all real numbers satisfy
the equation.

Is there any value of x that does not satisfy the equation?

No, because the equation is valid for all real x, given it simplifies to a true statement.

What is the key takeaway when solving equations like 5(9x + 1) + 5 = 10x
+ 5(7x + 2)?

The key is to distribute and simplify thoroughly, recognizing when an equation is an identity and has infinitely
many solutions.

Additional Resources
Understanding the Algebraic Equation 5(9x + 1) + 5 = 10x + 5(7x + 2): An In-Depth Analytical Perspective

Algebra, often regarded as the language of mathematics, provides tools to model, analyze, and solve a wide
array of problems — from simple calculations to complex systems. At the core of algebraic problem-solving
lies the manipulation and simplification of equations, such as the one under scrutiny: 5(9x + 1) + 5 = 10x +
5(7x + 2). While at first glance this expression may appear straightforward, a detailed examination reveals
the intricacies of algebraic principles, the importance of systematic approaches, and the significance of
understanding such equations in both academic and real-world contexts. This article explores this specific
equation comprehensively, dissecting its structure, solving process, and broader implications.

---

Breaking Down the Equation: An Initial Overview

The Equation in Focus

The equation presented is:

5(9x + 1) + 5 = 10x + 5(7x + 2)

At its core, this is a linear algebraic equation with the variable x. The equation combines distributed
multiplication, addition, and algebraic simplification principles. Its form suggests it is designed to test the
understanding of algebraic expansion, combining like terms, and isolating variables to find solutions.



Purpose and Significance

Analyzing such an equation serves multiple purposes:

- Educational: It reinforces foundational algebra skills such as distribution, combining like terms, and solving
for the variable.
- Analytical: It demonstrates the process of transforming complex expressions into manageable forms.
- Practical: Many real-world problems can be modeled using similar equations, such as financial calculations,
physical systems, or data modeling.

Understanding the steps involved in solving the equation also enhances mathematical literacy, critical
thinking, and problem-solving abilities.

---

Step-by-Step Breakdown of the Equation

1. Distributing the Multiplication

The first step involves expanding the expressions within parentheses:

- 5(9x + 1) becomes 45x + 5
- 5(7x + 2) becomes 35x + 10

Applying distributive property:

Left Side:

5(9x + 1) + 5 = 45x + 5 + 5 = 45x + 10

Right Side:

10x + 5(7x + 2) = 10x + 35x + 10 = 45x + 10

This initial expansion reveals a key insight: both sides simplify to the same expression, 45x + 10.

2. Simplification and Observation

After the expansion, the equation reduces to:

45x + 10 = 45x + 10

This is a fundamental outcome. The two sides are identical expressions, implying that the original equation is an
identity — true for all values of x.

In algebraic terms, this signifies an identity equation, meaning:

- The solution set includes all real numbers.
- The equation is always true, regardless of the value of x.

This is a crucial point in algebra: recognizing when an equation simplifies to an identity versus when it leads to
a specific solution or an inconsistency.



---

Implications of the Simplification: Identity and Its Significance

Understanding Algebraic Identities

An algebraic identity is an equality that holds for all values of the variables involved. Recognizing identities
is vital because:

- It indicates that the equation has infinitely many solutions.
- It suggests that the original problem is more about understanding the structure than finding a specific value.

In the case of the original equation, the simplification confirms it as an identity, emphasizing the importance of
thorough expansion and simplification in algebra.

Practical Implications

In real-world scenarios, identities signal that a relationship or condition holds universally, independent of
specific variable values. For example:

- In physics, certain formulas are identities, representing fundamental laws.
- In engineering, system equations that reduce to identities indicate inherent system invariances.

Recognizing these scenarios helps professionals avoid redundant calculations and focus on meaningful problem-
solving.

---

Alternative Perspectives: When the Equation is Not an Identity

While the current equation simplifies to an identity, it’s instructive to consider variations where the structure
differs, leading to different solution types.

Case 1: Equations Leading to No Solution

Suppose an equation simplifies to a contradiction, such as:

45x + 10 = 45x + 5

Subtracting 45x from both sides:

10 = 5

which is false. Such equations have no solutions, indicating inconsistent conditions.



Case 2: Equations with a Unique Solution

If, after simplification, the variable terms cancel out, leaving a true statement with a specific constant, the
equation may have a unique solution. For example:

3x + 2 = 3x + 2

which holds for all x, again indicating an identity.

Alternatively, if the simplified form yields:

0x = c, where c ≠ 0, then no solutions exist.

Understanding these variations emphasizes the importance of systematic algebraic work to identify the nature
of solutions.

---

Broader Context: Algebra’s Role in Critical Thinking and Problem
Solving

Educational Significance

Equations like the one analyzed serve as fundamental building blocks in algebra education. They:

- Reinforce distribution, combining like terms, and solving techniques.
- Develop pattern recognition skills.
- Prepare students for more complex topics like quadratic equations, inequalities, and systems of equations.

Real-World Applications

Algebraic equations underpin many disciplines:

- Economics: Modeling cost, revenue, and profit relationships.
- Physics: Describing motion, forces, and energy relationships.
- Computer Science: Algorithm analysis and data modeling.
- Biology and Medicine: Dose-response relationships and population models.

Understanding simple equations like this lays the groundwork for tackling complex, multifaceted problems
across fields.

Critical Thinking and Analytical Skills

Working through such equations cultivates:

- Logical reasoning
- Pattern recognition
- Systematic problem-solving
- The ability to analyze and interpret mathematical expressions critically



These skills are transferable beyond mathematics, useful in decision-making, scientific research, and
technological innovation.

---

Concluding Reflections: The Value of Deep Mathematical Analysis

The seemingly straightforward equation 5(9x + 1) + 5 = 10x + 5(7x + 2) offers rich insights into algebraic
principles. Its reduction to an identity underscores the importance of meticulous expansion and simplification,
illustrating that algebra is as much about understanding relationships as it is about calculation. Recognizing
when an equation is an identity, has infinite solutions, or no solutions is essential for effective problem-
solving.

This analysis exemplifies the educational value of dissecting algebraic expressions, promoting critical thinking
and analytical rigor. Beyond the classroom, such skills are invaluable in scientific research, technological
development, and everyday decision-making. As algebra continues to be a foundational pillar of mathematical
literacy, engaging deeply with equations like this sharpens our capacity to interpret, model, and solve the
complex problems that define our world.

---

In summary, the equation 5(9x + 1) + 5 = 10x + 5(7x + 2), when fully expanded and simplified, reveals itself as
an identity — true for all real numbers. This outcome emphasizes the importance of systematic algebraic
procedures and highlights broader themes in mathematical reasoning, critical thinking, and real-world
application. Whether as a pedagogical tool or a practical model, such equations serve as gateways to deeper
understanding and analytical mastery.
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