Sorry Its Blurry[tex] \frac{3x - 2}{4} = 2x - 8[/tex]

Sorry Its Blurry[tex] \frac{3x - 2}{4} = 2x - §[/tex] is a common expression that often appears in algebraic
problem-solving contexts. It represents an equation involving a rational expression and a linear expression.
Understanding how to manipulate and solve such equations is fundamental to mastering algebra. In this
article, we will delve into the structure of this equation, explore the step-by-step process to solve it, and

discuss related concepts to enhance your mathematical comprehension.

Understanding the Equation

Breaking Down the Components

The given equation:
[tex] \frac{3x - 2}{4} = 2x - 8 [/tex]
contains two main parts:

- The rational expression: [tex] \frac{3x - 2}{4} [/tex]

- The linear expression: [tex] 2x - 8 [/tex]

Understanding these parts helps in strategizing how to isolate the variable [tex] x [/tex].

Significance of the Equation

This type of equation is often used to:

- Practice solving for a variable when it appears both inside and outside a fraction
- Understand the process of clearing denominators

- Develop skills for rearranging and simplifying algebraic expressions

Recognizing the structure of the equation as a proportion or rational expression is key to applying

appropriate solving techniques.



Strategies for Solving the Equation

Step 1: Eliminate the Denominator

Since the denominator is 4, the first step involves clearing the fraction to simplify the equation.
- Multiply both sides of the equation by 4:

[tex] 4 \times \frac{3x - 2}{4} = 4 \times (2x - 8) [/tex]

- Simplify both sides:

[tex] 3x - 2 = 4 \times (2x - 8) [/tex]

Step 2: Expand and Simplify

- Expand the right side:
[tex] 3x - 2 = 8x - 32 [/tex]

- Now, the equation is linear and easier to solve.

Step 3: Rearrange to Isolate [tex] x [/tex]

- Move all terms involving [tex] x [/tex] to one side and constants to the other:
Subtract [tex] 3x [/tex] from both sides:

[tex] -2=8x-3x-32$%

- Simplify:

[tex] -2 = 5x - 32 [/tex]

Add 32 to both sides:

[tex] -2 + 32 = 5x [/tex]



- Simplify:

[tex] 30 = 5x [/tex]

Step 4: Solve for [tex] x [/tex]

- Divide both sides by 5:

[tex] x = \frac{30}{5} = 6 [/tex]

Verifying the Solution

Substitute [tex] x = 6 [/tex] back into the original equation

- Original equation:

[tex] \frac{3x - 2}{4} = 2x - 8 [/tex]

- Substitute:

[tex] \frac{3(6) - 2}{4} = 2(6) - 8 [/tex]
- Calculate numerator:

[tex] \frac{18 - 2}{4} = 12 - 8 [/tex]

- Simplify numerator:

[tex] \frac{16}{4} = 4 [/tex]

- Simplify RHS:

[tex] 12 - 8 = 4 [/tex]

- Both sides equal 4, confirming that [tex] x = 6 [/tex] is indeed a solution.



Common Mistakes and How to Avoid Them

Neglecting to Multiply Both Sides by the Denominator

- When eliminating fractions, always remember to multiply both sides of the equation by the denominator

to maintain equality.

Incorrect Expansion

- Ensure proper distribution when expanding expressions. For example, [tex] 4 \times (2x - 8) = 8x - 32
[/tex].

Forgetting to Check the Solution

- Always substitute the obtained solution back into the original equation to verify correctness.

Related Concepts and Extensions

Solving Similar Equations

- Equations involving different denominators can be handled by multiplying through by the least common
denominator (LCD).

Working with Inequalities

- The same principles apply when solving inequalities involving rational expressions, but be cautious with

the direction of inequalities when multiplying or dividing by negative numbers.

Graphical Interpretation



- Plotting the functions [tex]| y = \frac{3x - 2}{4} [/tex] and [tex] y = 2x - 8 [/tex] can provide visual insights

into the solution point(s).

Practice Problems

e Solve for [tex] x [/tex]: [tex] \frac{5x + 3}{2} = x + 4 [/tex]
e Determine the value of [tex]| x [/tex] in: [tex] \frac{2x - 1}{3} = x - 2 [/tex]

e Graph [tex] y = \frac{3x - 2}{4} [/tex] and [tex] y = 2x - 8 [/tex], and identify the intersection point.

Conclusion

In solving the equation Sorry Its Blurry[tex] \frac{3x - 2}{4} = 2x - 8[/tex], we explored a systematic
approach that involves eliminating fractions, expanding, rearranging, and verifying solutions. Mastery of
these techniques forms a foundation for tackling more complex algebraic problems involving rational
expressions. Remember to always verify your solutions and understand the underlying structure of the
equations you work with. With practice, solving such equations becomes an intuitive process that enhances

your overall mathematical proficiency.

Frequently Asked Questions

How do you solve the equation (3x - 2)/4 = 2x - 8 for x?

To solve (3x - 2)/4 = 2x - 8, first eliminate the denominator by multiplying both sides by 4: 3x - 2 = 4(2x -
8). Simplify the right side to get 3x - 2 = 8x - 32. Then, bring all x terms to one side: 3x - 8x = -32 + 2,
resulting in -5x = -30. Finally, divide both sides by -5 to find x = 6.

What is the value of x in the equation (3x - 2)/4 = 2x - 8?

The value of x is 6. After solving the equation, x = 6 is obtained.

Can you explain the steps to isolate x in the equation (3x - 2)/4 = 2x - 8?

Yes. First, multiply both sides by 4 to clear the denominator: 3x - 2 = 4(2x - 8). Next, expand the right side:



3x - 2 = 8x - 32. Then, subtract 3x from both sides: -2 = 5x - 32. Add 32 to both sides: 30 = 5x. Finally, divide
both sides by 5 to get x = 6.

What type of equation is (3x - 2)/4 = 2x - 8, and how do you approach
solving it?

This is a linear equation in one variable. To solve it, eliminate the fraction by multiplying both sides by 4,

then isolate x by rearranging terms and simplifying, leading to x = 6.

Additional Resources

Understanding the Equation \(\frac{3x - 2}{4} = 2x - 8\): A Comprehensive Breakdown

Mathematics often presents us with equations that, at first glance, seem straightforward, but upon closer

inspection reveal layers of complexity and insight. One such expression is the equation:

\
\frac{3x - 2}{4} = 2x - 8

\

This equation is a classic linear equation involving a rational expression, providing a rich ground for
exploration, problem-solving strategies, and critical thinking. In this detailed review, we will dissect this
equation from multiple angles—its structure, methods to solve it, underlying concepts, common pitfalls, and

real-world applications.

Initial Observation and Structural Analysis

Before diving into solution techniques, it’s vital to understand the nature of this equation:

- Type of Equation: It is a linear equation with a rational expression involving the variable \(x\).
- Presence of a Rational Expression: The numerator \(3x - 2\) is divided by 4, which introduces the
possibility of denominators affecting the solution process.

- Linearity: Despite the fraction, the equation is linear in \(x\), meaning it can be manipulated into a form

\(ax + b =0\).
Key aspects to note:

- The equation involves both a rational component and a linear expression.



- The variable appears both in the numerator of a fraction and outside of it.

- The right side, \(2x - 8\), is a straightforward linear expression.

Step-by-Step Solution Approach

To solve the equation, a systematic approach ensures clarity and minimizes errors. Here, we'll outline a

detailed, step-by-step method.

Step 1: Eliminate the Denominator

- The denominator is 4. To clear it, multiply both sides of the equation by 4:

\[
4 \times \frac{3x - 2}{4} = 4 \times (2x - 8)
\]

- Simplifying:

\[
3x - 2 =4 \times (2x - 8)

\

- This step is crucial because it transforms the equation into a form that is easier to manipulate.

Step 2: Expand and Simplify
- Expand the right side:

\[
3x-2=8x-32

\]

- Now, the equation is free of fractions, making the algebraic process smoother.



Step 3: Rearrange to Isolate \(x\)

- Subtract \(3x\) from both sides:

\[
-2=8x-3x-32

\

- Simplify:

\
2=5x-32

\

- Add 32 to both sides:

2+ 32=5x
\]

\[

30 = 5x

\]

Step 4: Solve for \(x\)

- Divide both sides by 5:
\

x = \frac{30}{5} = 6
\]

Verification of the Solution

After finding \(x = 6\), it’s essential to verify that this value satisfies the original equation.

- Substitute \(x = 6\) into the original:



\[
\frac{3(6) - 2){4} = 2(6) - 8
\]

- Calculate numerator:

\[
\frac{18 - 2}{4} = 12 - 8
\]

- Simplify numerator:

\
\frac{16}{4} = 4

\]

- Simplify right side:

- Since both sides are equal, \(x = 6\) is indeed the solution.

Deeper Insights and Conceptual Understanding

While the algebraic steps are straightforward, understanding the underlying principles enriches problem-

solving skills.

Why Multiply Both Sides by 4?

- To eliminate the fractional denominator, which simplifies the equation.
- This step relies on the property that multiplying both sides of an equation by a non-zero number

preserves equality.



Avoiding Common Pitfalls

- Dividing by Zero: Always check whether the denominator can be zero for any potential solutions. Here,
since the denominator is 4, which is non-zero, no concern arises.

- Incorrectly Distributing or Expanding: Ensure proper expansion, especially when dealing with negative
signs.

- Overlooking extraneous solutions: In equations involving rational expressions, it's crucial to verify
solutions to avoid accepting invalid solutions that make denominators zero (not applicable here but a good

practice).

Understanding the Equation’s Structure

- Recognizing that the equation can be viewed as a proportion, which can be cross-multiplied.
- Appreciating that the equation is linear, so the solution should be unique unless it simplifies to a tautology

or contradiction.

Alternative Methods of Solving

While the primary approach involves clearing the denominator, alternative methods can sometimes be

more efficient or insightful.

Method 1: Cross-Multiplication (Conceptually Similar to the Primary
Method)

- Cross-multiplied form:

\[
(3x -2) =4(2x - 8)

\

- Same as the initial steps, leading to the same solution.



Method 2: Graphical Interpretation

- Graph the two sides as functions:

\[

y_1 = \frac{3x - 2}{4}
\]

\[

y2=2x-8

\
- The solution \(x=6\) corresponds to the intersection point of these two lines.

- Graphing provides visual confirmation and helps students understand the geometric meaning of

equations.

Method 3: Using Substitution or Numerical Approximation

- For more complex equations, substitution or iterative methods can find approximate solutions, but here

the algebraic method is most straightforward.

Broader Mathematical Concepts and Lessons

This equation exemplifies several fundamental concepts in algebra and mathematics education.

Linear Equations and Their Properties

- The equation is linear in \(x\) because the variable appears to the first power and is not multiplied by
itself.
- The solutions of linear equations are always unique unless the equation reduces to an identity or

contradiction.



Rational Expressions

- Rational expressions involve fractions with variables in numerator and/or denominator.
- They introduce considerations about domain restrictions (denominator cannot be zero).

- Simplifying rational equations often involves clearing denominators.

Equations and Their Solutions: Consistency and Uniqueness

- The solution process ensures the equation is consistent.

- The process demonstrates how algebraic manipulations preserve solutions, provided steps are valid.

Application of Algebra in Real-World Contexts

- Such equations model real-life scenarios like rate problems, financial calculations, and engineering designs.

- Understanding how to manipulate and solve these equations is crucial for applied mathematics.

Common Challenges and Misconceptions

Even with a straightforward problem, learners often face hurdles:

- Mismanaging fractions: Forgetting to multiply through by the denominator can lead to incorrect solutions.
- Overlooking domain restrictions: While not an issue here, in equations where denominators could be zero,
solutions that make denominators zero are invalid.

- Misapplication of algebraic rules: Distributive property mistakes or sign errors can lead to incorrect
solutions.

- Assuming multiple solutions: Linear equations typically have one solution unless they are identities or

contradictions.

Extensions and Related Problems

Once comfortable with this equation, students can explore variations:



- Equations with different denominators:

\

\frac{ax + b}{c} =dx + e

\]

- Quadratic forms:

\[
\frac{3x - 2}{4} = x"2 - 8

\
- Systems of equations involving rational expressions
- Word problems translating real-life situations into similar equations

Practicing these variations deepens understanding and prepares students for more complex algebraic

challenges.

Conclusion: Mastery and Beyond

The equation \(\frac{3x - 2}{4} = 2x - 8\) serves as an excellent example of core algebraic
principles—manipulating fractions, solving linear equations, and verifying solutions. While the steps are
straightforward, the process emphasizes the importance of methodical reasoning, attention to detail, and

conceptual clarity.

Mastering such equations builds a strong foundation for tackling more advanced topics in mathematics, such
as rational equations, inequalities, and algebraic functions. Moreover, this problem exemplifies how algebra
serves as a powerful tool for modeling and solving real-world problems, reinforcing its importance beyond

the classroom.

By understanding each step deeply, recognizing potential pitfalls, and exploring alternative methods,
learners develop problem-solving flexibility and confidence—skills essential for success in mathematics and

related fields.

In essence, the solution to \(\frac{3x - 2}{4} = 2x - 8\) is a testament to the elegance of algebra: transforming

a complex-looking rational equation into a simple linear one and uncovering the unique solution \(
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