3x +2 = 2x + 13 Divided By 3

3x +2 = 2x + 13 Divided By 3 is a mathematical expression that often appears in
algebraic problem-solving, serving as a fundamental example of how to solve equations
involving variables, constants, and operations such as division. Understanding how to
interpret and solve such expressions is essential for students, educators, and anyone
interested in improving their algebra skills. In this comprehensive guide, we will explore
the step-by-step process to solve the equation, break down the concepts involved, and
provide tips for mastering similar algebraic problems.

Understanding the Equation: Breaking Down the
Components

Before diving into solving the equation, it's crucial to understand its structure and the
meaning of each part. The equation:

3x+2=02x+13)/3

contains several elements:

- Variables: The variable 'x' represents an unknown value we aim to find.
- Constants: Numbers like 2, 13, and 3 are constants—fixed values.

- Operations: Addition (+), division (/), and multiplication (implied in 3x and 2x).

The goal is to isolate 'x' on one side of the equation to determine its value.

Step-by-Step Approach to Solving the Equation

Solving the equation involves applying algebraic principles to manipulate and simplify it
systematically. Here is a detailed step-by-step guide.

Step 1: Clear the Denominator

The right side of the equation has a division by 3, which can complicate solving. To
eliminate the fraction, multiply both sides of the equation by 3:

3 (3x+2) =3 [(2x + 13) / 3]



Simplifying both sides:
(3)(3x + 2) = (2x + 13)

Distribute the 3 on the left:

9x + 6 = 2x + 13

Step 2: Isolate Variable Terms

Next, gather all 'x' terms on one side and constants on the other:

- Subtract 2x from both sides:

O9x - 2xXx + 6 = 13

- Simplify:

7x + 6 = 13

Step 3: Solve for 'x'

Now, subtract 6 from both sides:

7x =13 - 6
Simplify:
x =17

Finally, divide both sides by 7:

x=71/17

Result:



Answer: The solution to the equation is x = 1.

Verification: Confirming the Solution

Always verify your solution by substituting the found value back into the original equation.
Original equation:

3x+2=02x+13)/3

Substitute x = 1:

=5

Left side: 3(1) + 2 = 3 +
) + ) / (2+13) / 3=15/3 =5

2
Right side: (2(1 13 3

Since both sides equal 5, the solution x = 1 is verified and correct.

Common Mistakes to Avoid

While solving equations like this, students often encounter pitfalls. Here are some
common mistakes and how to avoid them:

1. Not clearing denominators properly: Always multiply both sides by the least
common denominator to eliminate fractions.

2. Incorrect distribution: When multiplying across parentheses, distribute correctly:
multiply each term inside.

3. Forgetting to perform the same operation on both sides: Maintain balance by
applying inverse operations equally.

4. Ignoring the order of operations: Follow PEMDAS/BODMAS rules to simplify
expressions properly.

5. Neglecting to verify solutions: Always substitute solutions back into the original
equation to confirm correctness.



Applications of Solving Equations Like 3x + 2 =
2x +13)/3

Understanding how to solve equations involving variables and fractions has a wide range
of applications:

In Real-Life Contexts

- Financial Calculations: Budgeting, interest calculations, and profit analysis often involve
solving for unknowns.

- Engineering: Designing systems where variables represent physical quantities such as
voltage, current, or pressure.

- Science Experiments: Calculating unknown quantities based on known relationships and
measurements.

- Business and Economics: Determining break-even points or optimizing resource
allocations.

In Academic and Educational Settings

- Developing critical thinking skills.

- Preparing for more advanced mathematics like calculus, linear algebra, and differential
equations.

- Building a foundation for understanding real-world data modeling.

Tips for Mastering Algebraic Equations

To become proficient in solving equations like the one discussed, consider the following
tips:

1. Practice regularly: The more equations you solve, the more intuitive the process
becomes.

2. Understand each step: Don’t just memorize procedures; grasp why each step is
necessary.

3. Use visual aids: Graphs and algebra tiles can help visualize the problem.



4. Check your work: Always verify solutions by substitution.

5. Seek help when needed: Tutorials, teachers, or online resources can clarify
difficult concepts.

Advanced Variations and Related Problems

Once comfortable with basic equations, learners can explore more challenging problems:

Equations with Multiple Variables

- Solving systems of equations involving two or more variables.
- Applications in optimization and real-world modeling.

Quadratic and Higher-Degree Equations

- Equations involving exponents greater than 1.
- Factoring, quadratic formula, and completing the square methods.

Equations with Absolute Values

- Dealing with equations that include absolute value expressions.
- Understanding the importance of considering both positive and negative solutions.

Conclusion: Mastering the Art of Equation
Solving

The algebraic equation 3x + 2 = (2x + 13) / 3 exemplifies fundamental principles of
solving for an unknown variable. By systematically clearing fractions, isolating the
variable, and verifying your solution, you can confidently handle similar problems across
various contexts. Developing a strong understanding of these techniques enhances your
mathematical reasoning and problem-solving skills, which are invaluable in academics,
professional careers, and everyday situations. Remember, practice, patience, and
attention to detail are key to mastering algebraic equations and unlocking their many



practical applications.

Frequently Asked Questions

How do I solve the equation 3x + 2 = (2x + 13) / 3?

First, multiply both sides by 3 to eliminate the denominator: 3(3x + 2) = 2x + 13. Simplify
to: 9x + 6 = 2x + 13. Then, subtract 2x from both sides: 7x + 6 = 13. Subtract 6 from both
sides: 7x = 7. Finally, divide both sides by 7: x = 1.

What is the value of x in the equation 3x + 2 = (2x + 13)
/ 3?

The value of x is 1.

Why do we multiply both sides by 3 when solving 3x + 2
=2x + 13)/ 3?

Because the right side has a denominator of 3, multiplying both sides by 3 clears the
fraction, making the equation easier to solve.

Can I solve 3x + 2 = (2x + 13) / 3 without multiplying
both sides by 3?

While it's possible to solve by cross-multiplying or other methods, multiplying both sides
by 3 is the most straightforward approach to eliminate the denominator and solve for x.

What steps should I follow to solve equations like 3x + 2
= (2x + 13) / 3?

First, eliminate the denominator by multiplying both sides by 3, then simplify and isolate x
by performing inverse operations: subtracting, adding, or dividing as needed.

Is the solution to 3x + 2 = (2x + 13) / 3 unique?

Yes, this linear equation has a single unique solution, which is x = 1.

What does the equation 3x + 2 =2x + 13) /3
represent?

It's a linear equation involving a variable x, and solving it finds the specific value of x that
makes both sides equal.



How can I check if my solution x = 1 is correct for the
equation 3x + 2 = (2x + 13) / 3?

Substitute x = 1 into the original equation: Left side: 3(1) + 2 = 5. Right side: (2(1) + 13) /
3 =(2+ 13)/3 =15/3 = 5. Since both sides equal 5, the solution is correct.

What common mistakes should I avoid when solving
equations like 3x + 2 = (2x + 13) / 3?

Avoid forgetting to multiply both sides by 3 to clear the denominator, mixing up signs
when subtracting or adding, and incorrect division when isolating x. Double-check your
steps to ensure accuracy.

Additional Resources
3x + 2 = (2x + 13) + 3: A Deep Dive into Algebraic Equations

Mathematics often appears as a complex language filled with symbols and operations that
can intimidate even the most seasoned learners. Yet, at its core, math is a logical system
designed to help us understand and solve problems. One such problem that exemplifies
this is the equation:

3x+2=02x+13)+3

This equation, though seemingly straightforward, encapsulates fundamental algebraic
principles such as balancing equations, simplifying expressions, and solving for unknown

variables. Today, we will dissect this equation step by step, exploring its structure, the
methods to solve it, and the broader implications of mastering such algebraic techniques.

Understanding the Equation: Breaking Down the Components

Before jumping into the solution, it’s essential to understand the structure of the equation
itself.

The Equation at a Glance
The equation reads:
3x+2=02x+13) =3
At first glance, it involves:

- A linear expression on the left: 3x + 2
- A division operation on the right involving a binomial: (2x + 13) divided by 3

This mix of operations — addition, multiplication, and division — is typical in algebra,



requiring a systematic approach to isolate the variable, x.
Why Is This Equation Important?

Solving such an equation teaches key algebraic skills:

- Handling fractions and division

- Combining like terms

- Applying inverse operations to isolate variables
- Understanding the importance of balancing equations

Step-by-Step Solution: From Complexity to Clarity
Let's now explore the methodical steps to solve for x.
Step 1: Eliminate the Fraction

The presence of the division by 3 on the right side complicates the equation. To make the
equation easier to work with, we aim to clear the denominator.

Method: Multiply both sides of the equation by 3
This preserves equality while removing the fraction:
Bx+2)x3=02x+13)+3x3

Simplifies to:

3xXx 3x+2)=2x+ 13

Calculating the left side:

9x + 6 = 2x + 13

This step is crucial because multiplying both sides by the denominator's value maintains
the balance of the equation, a fundamental principle in algebra.

Step 2: Simplify and Rearrange
Now, the equation is:

9x + 6 =2x+ 13

Our goal is to isolate x on one side.
Subtract 2x from both sides:

Ox-2x+ 6 =13



Which simplifies to:

7x+6=13

Next, subtract 6 from both sides:
7x+6-6=13-6

Simplifies to:

7x =7

Step 3: Solve for x

Divide both sides by 7:

X +=7=7+7

Resulting in:

x=1

Verifying the Solution

It’s always important to verify the solution in the original equation.
Substitute x = 1 back into:

3x+2=(02x+13) +3

Calculate the left side:

31)+2=3+2=5

Calculate the right side:
2(1)+13)+3=2+13)+3=15+3=5

Since both sides equal 5, the solution x = 1 is verified and correct.

Broader Implications: Why Mastering Such Equations Matters

While solving for x in this particular equation might seem like a small feat, it embodies
broader principles in mathematics and problem-solving:

- Foundation for Advanced Math: Linear equations are the building blocks for more
complex topics like quadratic equations, calculus, and linear algebra.



- Real-World Applications: Equations like this model real-life situations such as budgeting,
engineering calculations, and scientific experiments.

- Critical Thinking Development: Breaking down multi-step problems enhances logical
reasoning, analytical skills, and attention to detail.

Common Challenges and How to Overcome Them
Despite their seemingly straightforward nature, equations like this can pose challenges:

1. Handling Fractions and Divisions: Many beginners struggle with clearing fractions.
Remember, multiplying both sides by the denominator is the key.

2. Maintaining Balance: Always perform the same operation on both sides to preserve
equality.

3. Avoiding Sign Errors: Be cautious with negative signs and distribution, especially in
more complex problems.

4. Checking Work: Always substitute back the solution into the original equation to verify
correctness.

Tips for Solving Similar Equations

- Identify the operations involved: Recognize whether you need to clear fractions, expand
brackets, or combine like terms.

- Use inverse operations: To isolate the variable, perform the opposite operation (addition
vs. subtraction, multiplication vs. division).

- Simplify step-by-step: Break down the problem into smaller, manageable steps.

- Keep equations balanced: Whatever you do to one side, do to the other.

Extending the Concept: Variations in Algebraic Equations

The equation 3x + 2 = (2x + 13) + 3 is just one example of linear equations. Variations
may include:

- Different coefficients: e.g., 5x-4 = (3x + 7) + 2
- Multiple variables: e.g., 2x + 3y = 10

- Quadratic forms: e.g., ax>? + bx +¢c =0

Mastering the approach used here — clearing fractions, isolating variables, verifying
solutions — provides a solid foundation to tackle these more complex problems.

Final Thoughts: The Power of Systematic Problem-Solving

Equations like 3x + 2 = (2x + 13) + 3 serve as a gateway into the world of algebra. They
teach patience, logical reasoning, and the importance of systematic steps. As students and



enthusiasts become more comfortable with these techniques, they unlock the ability to
solve real-world problems, understand scientific phenomena, and develop critical thinking
skills.

Mathematics isn't merely about numbers; it's about understanding patterns, relationships,
and logic. By mastering the art of solving such equations, you equip yourself with tools
that extend far beyond the classroom, into everyday life and future academic pursuits.

In summary, starting from an equation that initially appears complex, we utilized
fundamental algebraic principles—multiplying to clear fractions, combining like terms,
and balancing each step—to arrive at the solution: x = 1. This process exemplifies the
logical approach essential for mastering mathematics and appreciating its role in
understanding the world around us.
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