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When working through algebraic equations, understanding the nature of their solutions is crucial. The

question "6x - 3x - 7 = x + 2x - 12 — what type of solution is this?" invites us to analyze the equation's
structure and determine whether it has a unique solution, infinitely many solutions, or no solution at all.
This article provides a comprehensive guide to analyzing this type of algebraic equation, explaining the

steps involved, and clarifying the concepts behind different types of solutions.

Understanding the Equation

Before diving into the solution, let's first understand what the equation represents:
6Xx-3x-7=x+2x-12

This is a linear algebraic equation involving the variable x. The goal is to simplify both sides and

compare them to identify the solution's nature.

Step-by-Step Solution Process

To analyze the equation thoroughly, follow these steps:

1. Simplify Both Sides of the Equation

- Combine like terms on the left:



6x-3x-7=(6x-3x)-7=3x-7

- Combine like terms on the right:

X+2x-12=(x+2x)-12=3x-12

- The simplified form:

3x-7=3x-12

2. Bring all Variable Terms to One Side

Subtract 3x from both sides:

(3x - 7) - 3x = (3x - 12) - 3x

Simplifies to:

-7 =-12

3. Analyze the Result

The resulting statement:

-7 =-12

This is a false statement because -7 does not equal -12.



Interpreting the Solution

The above steps lead us to a critical point: the simplified form results in a false statement. This

indicates that the original equation is inconsistent and has no solution.

What Does 'No Solution' Mean?

- When an algebraic equation simplifies to a false statement like -7 = -12, it implies that there are no
values of x that satisfy the original equation.
- Such equations are called inconsistent equations.

- In terms of the solution set, they are often described as having an empty set.

What Are the Different Types of Solutions?

Before applying this analysis to other equations, it's essential to understand the three main types of

solutions in algebra:

1. Unique Solution

- The equation simplifies to a statement where the variable can be assigned exactly one value.
- Example: 2x + 3 =7
- Simplifies to x = 2

- Solution set: {2}



2. Infinite Solutions

- The equation simplifies to a true statement that involves all real numbers.
- Example: 3x + 4 =3x + 4
- Simplifiesto 0 = 0

- Solution set: All real numbers, denoted as D

3. No Solution

- The equation simplifies to a false statement, indicating that no value of the variable satisfies the
equation.
- Example: 6x - 3x - 7 = x + 2x - 12 simplifies to -7 = -12

- Solution set: Empty set, denoted as [l

Applying the Concepts to the Original Equation

Now, let's revisit the original problem:
6x-3x-7=x+2x-12

After simplification, it reduces to:

-7 =-12

Since this is false, the equation has no solution.

Conclusion:

- Type of solution: The given equation has no solution.



Additional Examples and Practice

To deepen understanding, consider these examples:

Example 1: Unique Solution

- Equation: 4x +5=9
- Simplify: 4x = 4
- Solution: x = 1

- Solution set: {1}

Example 2: Infinite Solutions

- Equation: 2(3x - 4) = 6x - 8

- Simplify left: 6x - 8

- Simplify right: 6x - 8

- Both sides are identical; the equation simplifies to 6x - 8 = 6x - 8

- Solution: All real numbers ([l)

Example 3: No Solution

- Equation: 5x + 2 = 5x + 3
- Simplify: 2 = 3 (a false statement)

- Solution: None, solution set is D

Why Understanding the Type of Solution Matters

Recognizing whether an equation has a unique solution, infinitely many solutions, or no solution at all



is vital in algebra because it informs how you approach solving problems and applying equations in

real-world contexts. For example:

- In engineering, knowing if a system has a unique solution can determine the feasibility of a design.
- In computer science, algorithms often depend on understanding the solution set of equations.

- In mathematics, classifying solutions helps understand the structure and behavior of equations.

Summary and Key Takeaways

- Simplify both sides of the algebraic equation to identify the nature of its solutions.

- If the simplified form yields a true statement involving all variables, the equation has infinitely many
solutions.

- If it reduces to a false statement, the equation has no solution.

- If it simplifies to a specific value for the variable, the solution is unique.

Final Thoughts

The equation 6x - 3x - 7 = x + 2x - 12 exemplifies an inconsistency that leads to the conclusion that it
has no solution. Recognizing the types of solutions is a fundamental skill in algebra, enabling students
and practitioners to interpret equations correctly and understand the relationships between variables.
Whether dealing with simple linear equations or more complex systems, mastering this analysis is

essential for success in mathematics and its applications.
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Frequently Asked Questions

What type of solution does the equation 6x - 3x - 7=x + 2x - 12
have?

The equation simplifies to a true statement with infinitely many solutions, meaning it's an identity.

How do you determine whether the equation 6x - 3x - 7 = x + 2x -
12 has no solution, one solution, or infinitely many solutions?

By simplifying both sides and comparing, if both sides are identical for all x, it has infinitely many
solutions; if the resulting statement is false, no solutions; if it simplifies to a single value of x, then one

solution.

Can the equation 6x - 3x - 7 = x + 2x - 12 have a unique solution?

In this case, after simplifying, the equation turns into an identity, so it does not have a unique solution

but infinitely many solutions.



What steps should | follow to classify the solution type of the equation
6x -3x-7=x+2x - 129

First, combine like terms on both sides, then simplify the equation. Next, compare both sides to see if

it reduces to a true statement, a false statement, or a single solution.

Is the equation 6x - 3x - 7 = x + 2x - 12 a linear equation, and what
does that imply about its solutions?

Yes, it is a linear equation. Linear equations can have one solution, no solutions, or infinitely many

solutions depending on how they simplify.

Additional Resources

Mathematical Equations and Solutions

Understanding the Equation: What Are We Dealing With?

At first glance, the algebraic expression 6x - 3x - 7 = x + 2x - 12 might seem like just a string of
symbols and numbers. However, it is a fundamental building block in understanding how algebra

functions, especially when it comes to solving for an unknown variable, in this case, x.

Let’s dissect this equation step by step to understand its structure and what kind of solution we’re

dealing with.



Breaking Down the Equation

Original Equation

The given algebraic equation is:
6x-3x-7=x+2x-12
This equation involves multiple terms with the variable x and constants. The goal is to find the value(s)

of x that satisfy this equality.

Identifying Like Terms

To solve the equation efficiently, we need to combine like terms on each side:

- Left side: 6x - 3x - 7
- Right side: x + 2x - 12

Combining the x terms:

- Left side: 6x - 3x = 3x

- Right side: x + 2x = 3x
Now, the simplified form becomes:

3x-7=3x-12



Observation of Symmetry

Notice that both sides contain 3x. This symmetry significantly influences the nature of the solution, as

we will explore shortly.

Step-by-Step Solution Process

Step 1: Simplify Both Sides

From the previous step, the equation is:

3x-7=3x-12

Step 2: Subtract 3x from both sides to isolate constants

Doing so:
(Bx-7)-3x=(3x-12) - 3x
Simplifies to:

-7 =-12



Step 3: Analyze the result

The simplified statement -7 = -12 is false, as -7 does not equal -12.

This indicates that, after simplifying, the variable x cancels out, leaving a statement that is either

always true or always false.

Understanding the Nature of the Solution

The key insight here is that when solving equations, the outcome after simplification determines the

type of solution:

- Unique solution: The variable cancels out, and the resulting statement is true (e.g., 5 = 5). The
original equation has exactly one solution.

- No solution: The variable cancels out, but the resulting statement is false (e.g., 7 = 3). The original
equation has no solutions.

- Infinite solutions: The variable cancels out, and the resulting statement is always true (e.g., 4x + 2 =

4x + 2). The original equation is true for all values of x.

In our case, the simplified statement -7 = -12 is false, indicating that the original equation has no

solution.



What Does '""No Solution' Mean?

Understanding the concept of "no solution" is crucial. It means that there is no value of x that can
satisfy the original equation. Geometrically, this corresponds to two lines that are parallel and do not

intersect.
In algebraic terms:

- When the variables cancel out and the constants do not match, the equation is inconsistent.
- It indicates an impossible condition, similar to trying to find the intersection point between two parallel

lines.

Summary of Solution Types in Equations

| Solution Type | Description | Example | Implication |
I | I
| I

| Unique solution | Exactly one value of x satisfies the equation | 2x + 3 =7 D x =2 | The lines

intersect at a single point |

| No solution | No value of x satisfies the equation, leading to a contradiction | 2x + 3 =2x + 5 |
Parallel lines, no intersection |

| Infinite solutions | All real numbers satisfy the equation, the two expressions are identical | 4x + 2 =

4x + 2 | Coincident lines, overlapping perfecily |



Final Verdict: What Type Of Solution Is This?

Returning to our original equation:
6x-3x-7=x+2x-12

which simplifies to:

-7 =-12

Since this is a false statement, the conclusion is:
The equation has no solution.

This means there is no value of x that can satisfy the original equation. It’s an example of an

inconsistent algebraic statement leading to a "no solution" scenario.

Implications and Practical Applications

While this example might seem purely theoretical, understanding the nature of solutions is fundamental

in various real-world contexts:

- Engineering: Ensuring systems or circuits don’t have contradictory conditions.
- Physics: Confirming that models or equations align with physical realities.
- Economics: Validating assumptions or models for feasibility.

- Computer Science: Debugging algorithms that involve algebraic constraints.



Recognizing whether an equation has one, none, or many solutions can inform decision-making,

troubleshooting, and theoretical understanding.

Conclusion: Mastering Equation Solutions

In summary, the equation 6x - 3x - 7 = x + 2x - 12 exemplifies how algebraic manipulation can reveal
the nature of solutions. The process of simplifying both sides exposes whether an equation is

consistent or inconsistent.
In this case, the simplification leads to a false statement, indicating a "no solution" scenario. This
classification is vital in algebra as it helps distinguish equations that can be satisfied from those that

cannot, guiding further mathematical reasoning and problem-solving strategies.

Understanding these foundational concepts not only aids in mastering algebra but also enhances

logical thinking and analytical skills applicable across disciplines.
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