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If you've encountered the inequality \(-8|x/3+1| > -8\) and feel overwhelmed, you're not alone. Many

students and learners find absolute value inequalities tricky at first glance. However, with a structured

approach and a clear understanding of absolute values and inequalities, you can confidently solve this

problem and similar ones. In this article, we'll explore the meaning behind the inequality, step-by-step

solutions, common mistakes to avoid, and tips for mastering absolute value inequalities.

---

Understanding the Inequality \(-8|x/3+1| > -8\)

Before jumping into solving, it's crucial to understand what the inequality represents.

What is an Absolute Value?

Absolute value \(|A|\) measures the distance of \(A\) from zero on the number line, regardless of

direction. For any real number \(A\),

- \(|A| \geq 0\)

- \(|A| = 0\) if and only if \(A = 0\)

In our inequality, the expression inside the absolute value is \(x/3 + 1\). The absolute value signs

indicate we're considering the distance of this expression from zero.



Rewriting the Inequality

The original inequality is:

\[

-8|x/3 + 1| > -8

\]

At first glance, the inequality involves a negative coefficient multiplied by an absolute value, which can

be confusing. To simplify, we need to understand how multiplying by negative numbers affects

inequalities and what the inequality tells us about the values of \(x\).

---

Step-by-Step Solution to \(-8|x/3+1| > -8\)

Let's analyze and solve the inequality carefully.

Step 1: Isolate the Absolute Value Expression

Our goal is to isolate \(|x/3 + 1|\). The inequality is:

\[

-8|x/3 + 1| > -8

\]

Since the coefficient of the absolute value is \(-8\), which is negative, we need to be cautious when

dividing or multiplying both sides by it because it will reverse the inequality sign.

---



Step 2: Divide Both Sides by \(-8\)

Dividing both sides by \(-8\):

\[

\frac{-8|x/3 + 1|}{-8} < \frac{-8}{-8}

\]

But because we're dividing by a negative number, the inequality sign flips:

\[

|x/3 + 1| < 1

\]

Key Point: When dividing or multiplying an inequality by a negative number, always reverse the

inequality sign.

---

Step 3: Solve the Absolute Value Inequality \(|x/3 + 1| < 1\)

An inequality of the form \(|A| < B\) (where \(B > 0\)) is equivalent to:

\[

-B < A < B

\]

Applying this to our case:



\[

-1 < x/3 + 1 < 1

\]

---

Step 4: Solve the Compound Inequality

Now, solve for \(x\):

\[

-1 < x/3 + 1 < 1

\]

Subtract 1 from all parts:

\[

-1 - 1 < x/3 < 1 - 1

\]

\[

-2 < x/3 < 0

\]

Multiply all parts by 3 to isolate \(x\):

\[

3 \times -2 < x < 3 \times 0

\]



\[

-6 < x < 0

\]

---

Final Solution and Interpretation

The solution set to the inequality \(-8|x/3 + 1| > -8\) is:

\[

\boxed{-6 < x < 0}

\]

This means that any value of \(x\) between \(-6\) and \(0\) (not including the endpoints) satisfies the

original inequality.

---

Graphical Representation of the Solution

Visualizing the solution on the number line helps solidify understanding.

Open circle at \(-6\) (since \(-6\) is not included)

Open circle at \(0\) (since \(0\) is not included)



Shaded region between \(-6\) and \(0\)

This visual confirms that all \(x\) in \((-6, 0)\) satisfy the original inequality.

---

Common Mistakes to Avoid When Solving Absolute Value

Inequalities

While solving inequalities like \(-8|x/3 + 1| > -8\), students often make some common errors:

1. Forgetting to Flip the Inequality When Dividing by a Negative

Number

- Always remember: dividing or multiplying both sides of an inequality by a negative reverses the

inequality sign.

2. Misinterpreting \(|A| < B\) as \(|A| > B\)

- The definition: \(|A| < B\) means \(A\) lies between \(-B\) and \(B\).

3. Ignoring the Domain of the Inequality

- Ensure the solution makes sense within the context, especially when dealing with absolute values

and inequalities.



4. Confusing Strict Inequalities with Non-Strict Inequalities

- Remember that \(|A| < B\) is strict, meaning \(A\) is strictly between \(-B\) and \(B\). For \(\leq\),

endpoints are included.

---

Additional Tips for Solving Absolute Value Inequalities

To improve your skills with similar inequalities, consider the following tips:

Always identify whether the absolute value expression is positive or negative and how that

affects the inequality.

When isolating the absolute value, write the inequality in the form \(|A| < B\), \(|A| > B\), \(|A| \leq

B\), or \(|A| \geq B\).

Use the definition of absolute value to convert inequalities into compound inequalities, then solve

each part separately.

Check your solutions by substituting values within and outside the solution set into the original

inequality.

---



Practice Problems to Reinforce Learning

Try solving these similar inequalities to strengthen your understanding:

\(3|x - 2| \leq 6\)1.

\(-5|2x + 4| > -20\)2.

\(|x/2 - 3| < 4\)3.

\(2|x + 1| \geq 8\)4.

\(-4|x - 5| < -4\)5.

For each, follow the same steps: isolate the absolute value, consider the sign of coefficients, and solve

the resulting inequalities.

---

Conclusion

Mastering absolute value inequalities is an essential skill in algebra. The key steps involve

understanding the properties of absolute values, carefully handling inequalities when multiplying or

dividing by negatives, and translating absolute value inequalities into compound inequalities. The

specific problem \(-8|x/3 + 1| > -8\) simplifies to \(|x/3 + 1| < 1\), leading to the solution \(x \in (-6, 0)\).

With practice and attention to detail, you'll become confident in solving a wide range of absolute value

inequalities and applying these skills to more complex problems.



If you're ever unsure, remember to step back, analyze each part carefully, and verify your solutions.

Happy solving!

Frequently Asked Questions

What does the inequality -8|x/3 + 1| > -8 mean?

It means that the product of -8 and the absolute value of (x/3 + 1) is greater than -8.

How do I solve the inequality -8|x/3 + 1| > -8?

First, divide both sides by -8 (remember to flip the inequality sign) to simplify, then solve for |x/3 + 1|.

What is the first step in solving -8|x/3 + 1| > -8?

Divide both sides by -8, which changes the inequality to |x/3 + 1| < 1 because dividing by a negative

flips the inequality.

Why does dividing both sides of the inequality by -8 change the

inequality sign?

Because when dividing or multiplying both sides of an inequality by a negative number, the inequality

sign must be reversed to maintain the correct relationship.

After simplifying, what inequality do I need to solve?

You need to solve |x/3 + 1| < 1.

How do I solve |x/3 + 1| < 1?

Rewrite as two inequalities: -1 < x/3 + 1 < 1, then solve each for x.



What are the solutions for x after solving the inequalities?

Subtract 1 from all parts: -1 - 1 < x/3 < 1 - 1, which simplifies to -2 < x/3 < 0. Then multiply all parts by

3 to get -6 < x < 0.

What is the solution set for the inequality -8|x/3 + 1| > -8?

The solution set is all x such that -6 < x < 0.

Are there any restrictions or extraneous solutions in this problem?

No, since the steps involve basic algebraic manipulations, the solution set is valid within the real

numbers.

Can this inequality be rewritten or simplified further?

Yes, the solution can be expressed as the open interval (-6, 0), representing all x between -6 and 0.

Additional Resources

-8|x/3 + 1| > -8: An In-Depth Analytical Breakdown

Understanding inequalities is a fundamental aspect of algebra that often challenges students and

enthusiasts alike. The inequality -8|x/3 + 1| > -8 exemplifies the complexities that arise when absolute

values and inequalities intersect. This article aims to dissect this inequality meticulously, providing a

comprehensive analysis, exploring its structure, solving strategies, and implications.

---



Introduction to the Inequality

At first glance, the inequality -8|x/3 + 1| > -8 presents itself as a seemingly straightforward expression

but conceals layers of algebraic nuances. The presence of an absolute value within the inequality,

combined with a negative coefficient outside, warrants careful examination.

The inequality involves:

- An absolute value expression: |x/3 + 1|

- A scalar multiplier: -8

- A comparison to a negative constant: -8

To analyze this inequality thoroughly, it is essential to understand the key components, their

properties, and how they interact.

---

Breaking Down the Components

Absolute Value Function

The absolute value function, denoted as |A|, measures the non-negative magnitude of the expression

A, regardless of its sign. It has the following properties:

- |A| ≥ 0 for all real A

- |A| = A if A ≥ 0

- |A| = -A if A < 0



In the context of our inequality, |x/3 + 1| measures the distance of the expression (x/3 + 1) from zero

on the real number line.

Scalar Multiplication and Its Effect

The coefficient -8 outside the absolute value affects the inequality's direction and magnitude:

- Multiplying an inequality by a negative number reverses the inequality sign.

- It scales the absolute value, which is non-negative, by -8, resulting in a non-positive value.

The Constant -8

The right side of the inequality is -8. Comparing this with the scaled absolute value expression requires

understanding how negative values influence the inequality.

---

Understanding the Inequality's Nature

The inequality -8|x/3 + 1| > -8 involves a comparison between a scaled absolute value and a negative

constant. The key points to consider are:

- Since |x/3 + 1| ≥ 0, then -8|x/3 + 1| ≤ 0.

- The entire left side, -8|x/3 + 1|, is less than or equal to zero.

- The right side is exactly -8, a negative number.

Therefore, the inequality compares a value less than or equal to zero with a fixed negative number, -8.



---

Step-by-Step Solution Approach

To solve -8|x/3 + 1| > -8, proceed systematically:

Step 1: Isolate the absolute value expression

Given the inequality:

-8|x/3 + 1| > -8

Divide both sides by -8, but remember to reverse the inequality sign because of dividing by a negative

number:

( -8|x/3 + 1| ) / -8 < ( -8 ) / -8

Simplify:

|x/3 + 1| < 1

Important Note: When dividing both sides of an inequality by a negative number, the inequality sign

must flip.

Step 2: Interpret the simplified inequality

Now, the inequality is:



|x/3 + 1| < 1

This is a standard absolute value inequality, which can be rewritten as a double inequality:

-1 < x/3 + 1 < 1

Step 3: Solve for x

Subtract 1 from all parts:

-1 - 1 < x/3 + 1 - 1 < 1 - 1

Simplify:

-2 < x/3 < 0

Multiply through by 3 (positive, so inequality signs remain the same):

-6 < x < 0

---

Solution Set and Interpretation

The solution to the inequality is the open interval:

x ∈ (-6, 0)

This means that any x-value strictly between -6 and 0 satisfies the original inequality.



---

Verification of the Solution

It is prudent to verify that these solutions satisfy the original inequality:

-8|x/3 + 1| > -8

Let's test the endpoints and an interior point:

- For x = -5:

Calculate |x/3 + 1|:

x/3 + 1 = (-5)/3 + 1 ≈ -1.666 + 1 = -0.666

Absolute value:

| -0.666 | ≈ 0.666

Multiply by -8:

-8 0.666 ≈ -5.333

Compare to -8:

-5.333 > -8 (True)

- For x = -6:



x/3 + 1 = (-6)/3 + 1 = -2 + 1 = -1

Absolute value:

| -1 | = 1

Multiply:

-8 1 = -8

Compare:

-8 > -8? No, because -8 is not greater than -8 (they are equal). Since the inequality is strict (>), x = -6

is not included.

- For x approaching 0 from below:

x ≈ -0.0001:

x/3 + 1 ≈ -0.000033 + 1 ≈ 0.99997

Absolute value ≈ 0.99997

Multiply:

-8 0.99997 ≈ -7.99976

Compare:

-7.99976 > -8? Yes.



Note that at x approaching 0, the inequality holds.

Conclusion: The solutions are all x in the interval (-6, 0), excluding x = -6, where the inequality is not

satisfied due to the strict inequality.

---

Graphical Representation and Real-World Implications

Understanding the solution graphically provides an intuitive grasp of the inequality:

- The absolute value expression's graph, |x/3 + 1|, is a V-shaped graph centered at x = -3, where x/3 +

1 = 0.

- The solution interval (-6, 0) corresponds to the portion of the graph where the scaled absolute value,

multiplied by -8, exceeds -8.

Real-world applications of such inequalities might include scenarios where measures are constrained

within specific bounds, such as tolerances in manufacturing, allowable deviations in control systems, or

thresholds in signal processing. The negative coefficients indicate inverse relationships or reductions,

emphasizing the significance of understanding the directionality of inequalities involving absolute

values.

---

Summary and Key Takeaways

- The inequality -8|x/3 + 1| > -8 simplifies, through algebraic manipulation, to |x/3 + 1| < 1.

- The solution set is x ∈ (-6, 0), representing all real numbers strictly between -6 and 0.



- The process underscores essential algebraic principles:

- The importance of reversing inequality signs when dividing by negatives.

- The behavior of absolute value functions within inequalities.

- The value of verifying solutions through substitution.

- Understanding the structure of inequalities involving absolute values is crucial for solving complex

algebraic expressions and for interpreting their graphical and real-world implications.

---

Final Remarks

Inequalities like -8|x/3 + 1| > -8 serve as excellent pedagogical examples demonstrating the

importance of methodical problem-solving approaches in algebra. They illustrate how seemingly

complicated expressions can be unraveled with systematic steps, reinforcing foundational concepts

while highlighting the elegance of algebraic reasoning.

Whether used in academic settings or practical applications, mastering such inequalities enhances

analytical skills and prepares learners for more advanced mathematical challenges. As with all

algebraic problems, patience, attention to detail, and verification are key to arriving at correct and

insightful solutions.

---

Note: If you encounter similar inequalities, remember to:

1. Isolate the absolute value expression carefully.

2. Consider the effect of multiplying or dividing by negative numbers.

3. Rewrite the absolute value inequalities into double inequalities.



4. Solve for the variable, paying attention to inequality direction.

5. Verify your solutions within the original inequality to confirm accuracy.

By following these steps, you can confidently tackle a broad class of absolute value inequalities and

deepen your understanding of their properties and solutions.
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