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Understanding and correctly representing inequalities is a fundamental skill in algebra that
helps in solving real-world problems, analyzing relationships, and developing mathematical
reasoning. The inequality in question, 6x > 3 + 4(2x - 1), requires a step-by-step approach
to simplify and then identify the correct graphical or algebraic representations. This article
provides a comprehensive explanation of how to solve this inequality, the criteria for

correct representations, and guides you in selecting the three correct options among
multiple choices.

Understanding the Inequality: 6x > 3 + 4(2x - 1)

Before choosing the correct representations, it is essential to understand what the
inequality expresses and how to manipulate it for better clarity.

Step 1: Expand and Simplify

The first step involves expanding the right-hand side:
\[ 6x > 3 + 4(2x - 1) \]

Distribute the 4:

\[ 6x >3 + 8x-41\]

Combine like terms:

\[ 6x > (3 -4) + 8x\]
\[ 6x > -1 + 8x\]

Step 2: Isolate the Variable

Subtract 8x from both sides:

\[ 6x - 8x > -11\]



\[-2x > -11\]

Step 3: Solve for x

Divide both sides by -2. Remember, dividing by a negative number reverses the inequality
sign:

\[ x < \frac{-1}{-2}\]
\[ x < \frac{1}{2}\]

Therefore, the solution to the inequality is:
x < 0.5

This means that the set of all real numbers less than 0.5 satisfies the inequality.

Interpreting the Solution: x < 0.5

The inequality x < 0.5 indicates that the solution set includes all real numbers strictly less
than 0.5. This can be represented in various ways:

- Graphically: On a number line, shading all points to the left of 0.5, with an open circle at
0.5 (since the inequality is strict).

- Algebraically: Using interval notation: \((- \infty, 0.5)\).
- Set notation: \({x \mid x < 0.5}\).

Common Types of Representations of Inequalities

When asked to select correct representations of an inequality, options typically include:

1. Number line diagrams

- Showing the solution set visually with shading and circles.

2. Interval notation

- Denoting the set of solutions using parentheses and brackets.



3. Algebraic expressions or inequalities

- Restating the inequality in algebraic form.

4. Graphs of the linear inequality in coordinate planes

- When inequalities are in two variables, graphs depict the solution region.

In the context of x < 0.5, the primary representations are the number line and interval
notation.

Evaluating the Multiple-Choice Options

Suppose you are presented with several options, such as:

1. Option A: A number line with shading to the left of 0.5 and an open circle at 0.5.
2. Option B: A number line with shading to the right of 0.5 and a closed circle at 0.5.
3. Option C: The inequality written as \( x > 0.5\).

4. Option D: The interval \((- \infty, 0.5)\).

5. Option E: The inequality written as \( x \leq 0.5 ).

Correct options based on the solution are:

- Option A: Correct, because it visually depicts \( x < 0.5).

- Option D: Correct, as it accurately represents the solution set in interval notation.

- Option C: Incorrect, since it depicts \( x > 0.5 ), which is the opposite of the actual
solution.

- Option B: Incorrect, because shading to the right of 0.5 corresponds to \( x > 0.5 ).
- Option E: Incorrect, because it includes \( x = 0.5\), which is not part of the solution.

Thus, the three correct options are Option A, Option D, and an appropriate algebraic
inequality indicating \( x < 0.5).

How to Identify Correct Representations

To confidently select the correct options, consider the following criteria:

Visual Representation (Number Line)

- The shading must be to the left of 0.5.



- The circle at 0.5 should be open (indicating that 0.5 is not included).
- The shading should be continuous and extend infinitely to the left.

Interval Notation

- The interval should start from \(-\infty\) and go up to 0.5.
- Use parentheses to denote that 0.5 is not included: \((- \infty, 0.5)\).

Algebraic Representation

- The inequality should be \( x < 0.5).
- Do not include the equality (no \(\leq\)) unless the solution set includes 0.5.

Additional Considerations

When analyzing multiple-choice options, keep in mind:

- Accuracy: Does the representation match the solution \( x < 0.5)?

- Completeness: Does it depict the entire solution set?

- Notation: Is the notation consistent with standard mathematical conventions?
- Graphical Clarity: Is the shading and marking on the number line correct?

Summary: Correct Representations of the
Inequality

To sum up, the correct representations of the inequality 6x > 3 + 4(2x - 1) are:

- Number line diagram with an open circle at 0.5 and shading to the left.
- Interval notation: \((- \infty, 0.5)\).
- Algebraic inequality: \( x < 0.5\).

Any option that aligns with these criteria is correct. Conversely, options indicating \( x > 0.5
\), or including 0.5 with a closed circle in the number line, are incorrect.



Conclusion

Understanding how to simplify inequalities and recognize appropriate representations is
crucial for mastering algebra. The key steps involve algebraic manipulation, careful
interpretation of the solution set, and translating that into visual and symbolic forms. As
demonstrated, the correct representations of the inequality 6x > 3 + 4(2x - 1) are those
that depict all real numbers less than 0.5, primarily through a proper number line diagram,
interval notation, and the corresponding algebraic inequality.

By practicing these steps and criteria, students and learners can confidently identify correct
inequality representations and enhance their mathematical reasoning skills.

Remember: Always verify that the graphical or algebraic options align precisely with the
simplified solution of the inequality to avoid common misconceptions.

Frequently Asked Questions

Which of the following correctly represents the
inequality 6x > 3 + 4(2x - 1)?
d)6x >3 +8x-4

Is the inequality 6x > 3 + 8x - 4 a correct
representation of 6x > 3 + 4(2x - 1)?

Yes, because expanding 4(2x - 1) yields 8x - 4, making the inequality 6x > 3 + 8x - 4.

Which option correctly simplifies the inequality 6x > 3 +
4(2x - 1)?

Option ¢) 6x > 3 + 8x - 4, since expanding 4(2x - 1) results in 8x - 4.

Are the inequalities 6x > 3 + 8x - 4, 6x > -1 + 8x, and 6Xx
- 8x > -1 equivalent representations?

Yes, they are equivalent after simplifying each expression.

Which three options correctly depict the inequalities
derived from 6x > 3 + 4(2x - 1)?

Options a), c), and d) are correct, as they accurately represent and simplify the original
inequality.



What is the first step to verify the correct
representation of 6x > 3 + 4(2x - 1)?

Expand the right side: 4(2x - 1) = 8x - 4, then rewrite the inequality as 6x > 3 + 8x - 4.

Additional Resources

Which Are Correct Representations Of The Inequalities 6x > 3 + 4(2x - 1)?
Understanding inequalities is fundamental in algebra, providing insights into the
relationships between variables and their constraints. When presented with an inequality
like 6x > 3 + 4(2x - 1), it becomes essential to analyze, manipulate, and interpret the
expression accurately. This article delves into the process of solving this inequality,

explores the correct representations, and discusses common misconceptions and pitfalls
associated with such inequalities.

Introduction to the Inequality

The inequality under consideration is:
\[ 6x >3 + 4(2x-1)\]
At first glance, this inequality appears straightforward but requires careful algebraic

manipulation to understand its solution set fully. The goal is to simplify the inequality to its
most basic form and then analyze its graphical and algebraic representations.

Step-by-Step Solution of the Inequality

Before exploring the correct representations, it is crucial to solve the inequality accurately.
Here's a systematic approach:

Step 1: Distribute the 4 over the parentheses

\[ 6x > 3 + 4 \times 2x - 4 \times 1 \]
\[ 6x >3 + 8x-41\]



Step 2: Combine like terms on the right side

\[ 6x > (3 -4) + 8x\]
\[ 6x > -1 + 8x\]

Step 3: Isolate the variable x

Subtract 8x from both sides:

\[ 6x - 8x > -11\]
\[ -2x > -1\]

Step 4: Solve for x, considering the inequality sign

Divide both sides by -2:

\[ x <\frac{-1}{-2}\]

Recall that dividing by a negative reverses the inequality sign:
\[ x <\frac{1}{2} \]

Final solution:

\[ x <\frac{1}{2}\]

This is the critical step: the solution set consists of all real numbers less than 0.5.

Interpreting the Solution: Correct
Representations

Having obtained the solution \( x < \frac{1}{2}\), the next step is to identify the graphical
and algebraic representations that accurately depict this inequality.

Representative 1: Number Line lllustration

A common and intuitive way to represent inequalities is through number lines. For \( x <
\frac{1}{2}\):

- Draw a horizontal number line.



- Mark the point \( 0.5\) on the line.

- Draw an open circle at \( x = 0.5 ) to indicate that the boundary point is not included.
- Shade the region to the left of 0.5, representing all values less than 0.5.

Why is this correct?

This visual precisely depicts the inequality \( x < 0.5\), emphasizing the exclusion of \( x =
0.5\).

Representative 2: Algebraic Interval Notation

Interval notation offers a concise algebraic representation:

\[ (\infty, \frac{1}{2})\]

- The parenthesis indicates that \( \frac{1}{2} \) is not included in the solution set.
- The interval extends infinitely to the left, covering all numbers less than 0.5.

Why is this correct?

Interval notation succinctly captures the solution set, emphasizing the open boundary at \(
0.5\).

Representative 3: Set Builder Notation

Set builder notation describes the solution set explicitly:
\[ \{ x\in \mathbb{R} \,|\, x < \frac{1}{2} \} \]
- This indicates the set of all real numbers \( x \) such that \( x\) is less than \( 0.5 ).

Why is this correct?
It clearly states the condition defining the solution set, leaving no ambiguity.

Common Misinterpretations and Incorrect
Representations

Despite the clarity of the solution, certain incorrect representations can arise:



Incorrect 1: Including the Boundary Point \( x = 0.5 )

Representing the solution as:

\[ x \leq \frac{1}{2} \]

or drawing a solid circle at \( 0.5\) and shading to the left.
Why is this incorrect?

Because the original inequality is strict (\( >\)), the boundary point \( x = 0.5) is not part
of the solution. Using \( \leq \) or a solid circle conflicts with the strict inequality.

Incorrect 2: Shading the Region \( x > 0.5)

This is a common mistake, especially if the solution is misinterpreted or algebraic
manipulation is mishandled.

Why is this incorrect?
Because the algebraic solution clearly shows the inequality as \( x < 0.5).

Incorrect 3: Using Closed Intervals or Solid Circles at \(
0.5)

Graphically, employing a closed circle and shading to the right depicts \( x \geq 0.5 ), which
contradicts the solution.

Verifying the Correct Representations

It’s critical to verify the representations against the algebraic solution:

| Representation Type | Correctness | Explanation |

e E— R |

| Number line with open circle at 0.5, shading left | Yes | Accurately depicts \( x < 0.5) |
| \( (-\infty, \frac{1}{2}) \) | Yes | Precise interval notation for the solution set |

| \(\{ x \mid x < 0.5\}\) | Yes | Explicitly describes the set of solutions |



Implications and Applications of Correct
Inequality Representation

Accurately understanding and representing inequalities is essential in various fields — from
mathematics and engineering to economics and computer science. For example:

- Optimization problems: Constraints often expressed as inequalities.
- Real-world modeling: Determining feasible solutions within bounds.
- Graphical analysis: Visualizing solution spaces for better comprehension.

Incorrect representations can lead to flawed conclusions or misinterpretation of data,
emphasizing the importance of precision.

Conclusion

The inequality \( 6x > 3 + 4(2x - 1) \) simplifies to \( x < \frac{1}{2} \). Correct
representations of this inequality include the graphical number line with an open circle at
0.5 shading to the left, the interval notation \( (-\infty, \frac{1}{2}) \), and the set builder
notation \( \{ x \in \mathbb{R} \mid x < 0.5 \} \). Recognizing and constructing these
representations accurately is vital for clear communication and effective problem-solving in
algebra and its applications.

In summary:

- Correct options:

1. Number line with open circle at 0.5, shading left
2.\( (\infty, \frac{1}{2})\)

3.\(\{ x\in \mathbb{R} \mid x < 0.5\} )

- Incorrect options:

- Including \( x = 0.5\) with a closed circle or \( \leq )
- Shading to the right of 0.5

- Using closed intervals at 0.5

Through careful analysis and representation, we ensure an accurate understanding of
inequalities, fostering better mathematical reasoning and communication.
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Author's Note:

This investigation underscores the importance of meticulous algebraic manipulation and
precise graphical representation. Whether for academic assessments, professional
applications, or teaching, mastering the correct depiction of inequalities enhances clarity
and problem-solving effectiveness.
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