12 (x+ 3) =4 (2x + 9) +4xis There A
Solution?????

When faced with algebraic equations like 12 (x + 3) = 4 (2x + 9) + 4x, students often ask,
"Is there a solution?" and wonder how to solve for the unknown variable, x. Algebra can
seem intimidating at first, but with a clear step-by-step approach, you can determine
whether an equation has solutions and find those solutions if they exist. In this article, we
will explore the process of solving this specific equation, explain the principles behind it,
and provide insights into solving similar algebraic problems.

Understanding the Equation: What Are We
Solving For?

Before jumping into the solution, it’s important to understand what the equation
represents and what steps are necessary to isolate x. The given equation:

12(x+3)=42x+9) + 4x
contains algebraic expressions on both sides. Our goal is to manipulate the equation so

that x is isolated on one side, allowing us to determine its value or determine if no solution
exists.

Step-by-Step Solution Process

To solve the equation, we will apply basic algebraic principles: distribute, combine like
terms, and isolate variables.

Step 1: Expand Both Sides

Distribute the coefficients across the parentheses:

- Left side: 12 (x + 3) = 12x + 36
- Right side: 4 (2x + 9) + 4x = (8x + 36) + 4x

So, the expanded form becomes:



12x + 36 = 8x + 36 + 4x

Step 2: Combine Like Terms on the Right Side

Combine the x terms:
8x +4x = 12x
So, the equation simplifies to:

12x + 36 = 12x + 36

Step 3: Subtract 12x from Both Sides

To eliminate x from one side:
(12x + 36) - 12x = (12x + 36) - 12x
This simplifies to:

36 = 36

Step 4: Interpret the Result

The resulting statement, 36 = 36, is always true, regardless of the value of x. This
indicates that the original equation is identity, meaning it holds true for all real numbers
X.

Is There a Solution? Understanding the
Implications

The process reveals an important concept in algebra: sometimes equations are true for all
values of the variable, and sometimes they have specific solutions, or none at all.

What does the statement 36 = 36 imply?

- Since the simplified form reduces to a true statement with no remaining x terms, the
original equation is true for all real numbers.



- This type of equation is called an identity.

Therefore, the original equation has infinitely many solutions because any real number
substituted for x will satisfy it.

Summary: Does the Equation Have a Solution?

Based on the step-by-step solution:
- The simplified equation reduces to a true statement independent of x.
- This indicates that every real number is a solution.

- The original equation is not a contradiction; it is an identity.

Conclusion:
> Yes, there are solutions. In fact, all real numbers satisfy the equation.

Additional Insights: When Does an Equation Have
No Solution or a Unique Solution?

Understanding the different types of solutions is crucial in algebra:
e Unique Solution: When after simplifying, you find a statement like ax + b = 0, with
a # 0, leading to a single value for x.

e Infinite Solutions: When the simplified form reduces to a true statement (like 36 =
36), indicating all real numbers satisfy the original equation.

¢ No Solution: When the simplified form results in a false statement (like 0 = 5),
indicating no value of x satisfies the equation.

Common Mistakes to Avoid When Solving
Equations

While solving equations like 12 (x + 3) = 4 (2x + 9) + 4%, students sometimes make errors.



Be aware of these pitfalls:

1. Forgetting to Distribute Properly

Always distribute coefficients correctly to avoid incorrect simplifications.

2. Combining Terms Incorrectly

Ensure like terms are combined accurately; misadding can lead to wrong conclusions.

3. Sign Errors

Pay attention to positive and negative signs, especially when moving terms across the
equals sign.

4. Overlooking the Nature of the Solution

Recognize whether the simplified form indicates a unique solution, infinite solutions, or
none.

Practice Problems to Reinforce Learning

Try solving these similar equations to strengthen your understanding:

1.3x+4)=2x+D5H)
2. 5x+10=5x+ 10
3.2x+3=2x+5

4. 7(x-2)=7x-14

For each, follow the same steps: expand, combine like terms, and analyze the simplified
form.



Conclusion: Mastering Algebraic Equations

The problem 12 (x + 3) = 4 (2x + 9) + 4x demonstrates that algebra can sometimes lead
to straightforward conclusions about solutions. In this case, the equation is an identity,
valid for all real values of x. Recognizing whether an equation has a single solution,
infinitely many solutions, or none at all is fundamental to algebra. By practicing problem-
solving steps—expanding, simplifying, and analyzing—you can confidently approach a
wide range of algebraic equations.

Remember, understanding the structure of the equation is key to determining its
solutions. Whether you encounter equations with unique solutions or identities with
infinite solutions, the process remains rooted in careful algebraic manipulation. Keep
practicing, and you'll master solving equations with confidence!

Frequently Asked Questions

How do I solve the equation 12(x + 3) = 4(2x + 9) + 4x?

First, expand both sides: 12x + 36 = 8x + 36 + 4x. Combine like terms on the right: 8x +
4x = 12x. So, 12x + 36 = 12x + 36. Subtract 12x from both sides: 36 = 36. Since this is
always true, the equation has infinitely many solutions.

Does the equation 12(x + 3) = 4(2x + 9) + 4x have a
solution?

Yes, the equation simplifies to an identity (36 = 36), meaning it is true for all real values of
x. Therefore, there are infinitely many solutions.

What is the solution to 12(x + 3) = 4(2x + 9) + 4x?

The equation simplifies to 36 = 36, which is always true. Therefore, every real number x is
a solution.

Is the equation 12(x + 3) = 4(2x + 9) + 4x consistent?

Yes, since the simplified form leads to a true statement for all x, the equation is consistent
and has infinitely many solutions.

What steps do I follow to determine if 12(x + 3) = 4(2x
+ 9) + 4x has solutions?

Expand both sides, combine like terms, and simplify. If you end up with a true statement
like 36 = 36, the equation has solutions (in fact, infinitely many). If you get a false
statement, no solutions exist.



Can the equation 12(x + 3) = 4(2x + 9) + 4x be
rewritten in a simpler form?

Yes, expanding and simplifying shows it reduces to 36 = 36, confirming the equation holds
for all x.

Why does the equation 12(x + 3) = 4(2x + 9) + 4x have
infinitely many solutions?

Because after simplification, both sides are equivalent identities, meaning the equation is
true regardless of the value of x.

Is there any value of x that makes the equation 12(x +
3) = 4(2x + 9) + 4x false?

No, since the simplified form shows the equation is always true, there are no values of x
that make it false.

What does it mean if an equation simplifies to a
tautology like 36 = 36?

It means the equation is true for all real numbers x, and thus has infinitely many solutions.

How do I verify if an algebraic equation has solutions or
not?

By expanding, simplifying, and comparing both sides. If you get a true statement
independent of x, solutions are infinite; if false, no solutions; if a specific condition, then
solutions are limited accordingly.

Additional Resources
Mathematics: Deciphering the Equation 12(x + 3) = 4(2x + 9) + 4x — Is There a Solution?

Mathematics is often described as the language of the universe, providing us with tools to
understand patterns, relationships, and the fundamental structure of everything around
us. Equations are the core of mathematical language, serving as precise statements of
equality that challenge our reasoning and problem-solving skills. Today, we delve into one
such equation: 12(x + 3) = 4(2x + 9) + 4x. Is there a solution? How do we approach such
an algebraic challenge? Let's explore this step-by-step, dissecting the problem to uncover
its secrets, much like an expert reviewing a complex product.



Understanding the Equation: Breaking It Down

Before jumping into calculations, it's crucial to understand what we're dealing with. The
equation is:

\[ 12(x + 3) = 4(2x + 9) + 4x\]

At first glance, this appears to be a linear equation in one variable, x. Its structure involves
distributing multiplication across parentheses, combining like terms, and solving for x.

Why is this important?

Because recognizing the structure helps us determine the method of solution: distribution,
combining like terms, and isolating the variable.

Key Components:

- Distributive properties: To expand the parentheses.

- Like terms: To simplify the equation.
- Linear equations: To solve for the variable.

Step 1: Distribute and Expand
The first step in solving is to eliminate parentheses by distributing the coefficients:

Left Side:
\[12(x + 3) = 12 \times x + 12 \times 3 = 12x + 36 \]

Right Side:
\[4(2% + 9) + 4x = (4 \times 2x) + (4 \times 9) + 4x = 8x + 36 + 4x \]

This simplifies the original equation to:

\[ 12x + 36 = 8x + 36 + 4x\]

Step 2: Combine Like Terms

Now, group similar terms on the right side:
\[ 8x + 4x + 36 = 12x + 36 \]

which simplifies further to:

\[ 12x + 36 = 12x + 36 \]

Observation: The equation reduces to an identity, showing both sides are identical after
simplification.



Step 3: Analyze the Simplified Equation
The resulting equation:
\[ 12x + 36 = 12x + 36 \]

is an example of an identity — it is true for all values of x. This indicates that the original
equation holds true regardless of the value of x.

Is there a solution?

Yes. The solution set is all real numbers — the equation is dependent, meaning it is always
true for any x.

Expert Insights: What Does This Mean?

In algebraic terms, when an equation simplifies to an identity like this, it indicates a
dependent system with infinitely many solutions. Such equations are sometimes called
tautologies within the context of algebra, as they hold universally.

Practical Implication:

Suppose you encounter such an equation in real-world applications: it suggests that the

conditions described are inherently compatible, and the relationship holds across the
entire domain of possible values.

Additional Considerations: Are There Exceptions?

While in this specific case, the equation simplifies to an identity, sometimes equations may
reduce to a contradiction, such as:

\[0=5\]

which has no solution.

Let’s briefly explore how that would look:

- If, after simplification, the variables cancel out, and constants remain inconsistent, the

equation has no solution.
- If variables cancel and constants are equal, the equation is an identity.

Summary of Solution Strategy

To summarize, here's the typical approach to solving linear equations like ours:



1. Expand Parentheses
- Distribute coefficients across parentheses.

2. Combine Like Terms
- Group x terms and constants separately.

3. Isolate the Variable
- Use addition/subtraction to bring all x terms to one side and constants to the other.

4. Solve for x
- Divide both sides by the coefficient of x when applicable.

5. Analyze the Result
- Determine if the solution is a unique value, infinitely many solutions, or none.

Final Verdict: Is There a Solution?
In our case, the equation simplifies to an identity, meaning:

- Solution set: All real numbers \( x \in \mathbb{R} \).

- Type of equation: Dependent, with infinitely many solutions.

- Practical interpretation: The original relation holds true regardless of the specific value
of x.

Reflecting on the Process: What Have We Learned?

This exploration demonstrates how algebraic manipulation transforms the problem,
revealing its underlying nature. The process mirrors product reviews or expert analyses by
breaking down complex components, simplifying, and providing clear conclusions.

Key takeaways:

- Always expand and simplify carefully.

- Recognize when an equation is an identity or contradiction.

- Understand the implications of the simplified form.

- Infinite solutions imply a dependent system, often indicating a deeper relationship.

Final Thoughts: The Power of Algebraic Reasoning

Equations like 12(x + 3) = 4(2x + 9) + 4x exemplify the elegance of algebra: from a
seemingly complex expression, we uncover fundamental truths. Whether you're a student
tackling homework or a professional analyzing relationships, mastering these steps
empowers you to decode mathematical statements confidently.

Remember: Every equation has a story. Your task is to interpret it through systematic



analysis, revealing whether solutions exist, how many, and what they mean in context.
And, in this case, the story is one of universality — the equation is always true!
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