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When presented with an inequality such as 3x + 6 > -15, the goal is to find the value or set
of values for x that make the inequality true. Solving inequalities is a fundamental skill in
algebra, and understanding how to manipulate and interpret these expressions allows for
solving a wide range of mathematical problems. In this article, we will explore the steps
involved in solving the inequality 3x + 6 > -15, discuss the principles behind inequalities,
and examine how to interpret the solution.

Understanding the Inequality

What Is an Inequality?

An inequality is a mathematical statement that compares two expressions using symbols
such as > (greater than), < (less than), = (greater than or equal to), or =< (less than or
equal to). Unlike equations, inequalities do not assert equality but rather describe a range
of possible values that satisfy the relationship.

Given Inequality Breakdown

The inequality 3x + 6 > -15 involves:

- A linear expression on the left: 3x + 6
- A constant on the right: -15

- A "greater than" relationship: >

Our goal is to isolate x and determine the set of all real numbers that satisfy the inequality.

Step-by-Step Solution Process

Step 1: Subtract 6 from both sides

To start isolating x, eliminate the constant 6 from the left side:

3x+6-6>-15-6



Which simplifies to:

3x > -21

Step 2: Divide both sides by 3

Since 3 is positive, dividing both sides by 3 preserves the inequality's direction:
(3x)/3 > (-21)/3
Simplifies to:

X > -7

Step 3: Write the solution

The solution to the inequality is:
X >-7

This means that any real number greater than -7 will satisfy the original inequality.

Interpreting the Solution

Solution Set

The solution set for x > -7 is all real numbers greater than -7. In interval notation, this is
expressed as:

(_71 OO)

This indicates that x can be any number greater than -7, but not equal to -7 itself.

Graphical Representation

On a number line:

- Draw an open circle at -7 to denote that -7 itself is not included.
- Shade the region to the right of -7 to indicate all numbers greater than -7.



Important Concepts in Inequality Solving

Properties of Inequalities

When solving inequalities, keep in mind:

- Addition or subtraction: You can add or subtract the same number from both sides without
changing the inequality's direction.

- Multiplication or division by a positive number: The inequality's direction remains the
same.

- Multiplication or division by a negative number: The inequality's direction must be
reversed.

Handling Negative Coefficients

Suppose the coefficient of x was negative, for example:
-3Xx + 6 > -15

To solve:

1. Subtract 6 from both sides:

-3x > -21

2. Divide both sides by -3:

Xx<7

Note the reversal of the inequality sign because dividing by a negative number flips the
inequality.

Common Mistakes to Avoid

e Forgetting to reverse the inequality sign: When multiplying or dividing both
sides by a negative number, ensure to flip the sign.

* Neglecting to check the solution: Graph or test values to verify the solution set.

e Assuming solutions are equalities: Remember, inequalities describe ranges, not
specific points.



Practice Problems

To solidify understanding, here are some similar problems:

1. Solve for x: 5x-10=0

N

. Solve for x: -2x + 8 < 4

[6V)

. Find the solution set for: 4x + 3 < 19

4. Determine x: -7x > 14

Answers:

Conclusion

Solving inequalities such as 3x + 6 > -15 involves a straightforward process of isolating x
by performing inverse operations while paying close attention to the rules concerning the
inequality sign, especially when multiplying or dividing by negative numbers. The key
steps—subtracting constants, dividing coefficients, and interpreting the solution—are
fundamental skills in algebra that facilitate understanding of more complex inequalities and
their applications. Mastering these steps enhances mathematical reasoning and critical
thinking, essential tools for academic success and real-world problem-solving.

By practicing a variety of inequalities and understanding the properties involved, students
and learners can confidently approach and solve these fundamental algebraic expressions.

Frequently Asked Questions

How do | solve the inequality 3x + 6 > -15 for x?
First, subtract 6 from both sides to get 3x > -21. Then, divide both sides by 3 to find x > -7.



What is the solution to the inequality 3x + 6 > -15?

The solution is all real numbers greater than -7, so x > -7.

Can | write the solution to 3x + 6 > -15 as an interval?

Yes, the solution in interval notation is ( -7, « ).

Is the solution to 3x + 6 > -15 inclusive or exclusive?

It's exclusive since the inequality is 'greater than' ( > ), so x > -7, not x = -7.

What steps are involved in solving 3x + 6 > -15?

Subtract 6 from both sides, then divide both sides by 3. This simplifies to x > -7.

If x = -8, does it satisfy the inequality 3x + 6 > -15?
No, because plugging in x = -8 gives 3(-8) + 6 = -24 + 6 = -18, which is not greater than
-15.

What is the graph of the solution set for 3x + 6 > -15?

It's @ number line shaded to the right of -7, not including -7 itself.

How does dividing by a positive number affect the
inequality in 3x + 6 > -15?

Dividing by a positive number (3) does not change the inequality sign; it remains '>'.

What is the value of x if 3x + 6 = -15?

Solving 3x + 6 = -15 gives x = -7, but note that this is an equality, not the inequality.

Additional Resources

Solve For X: 3x + 6 > -15X =7
An Investigative Deep Dive into Algebraic Inequalities and Solution Strategies

Introduction

Mathematics, often regarded as the universal language, offers a multitude of problem-
solving techniques that underpin various scientific, technological, and everyday
applications. Among these, algebraic inequalities form a fundamental component,
demanding both logical reasoning and procedural mastery. The problem Solve For X: 3x + 6



> -15 X = ? encapsulates this challenge, prompting learners and enthusiasts to explore the
methods of isolating variables within inequalities to find their solutions.

This article aims to dissect this problem comprehensively, providing a detailed analysis
suitable for students, educators, and scholars interested in the intricacies of algebra. We

will examine the foundational concepts, step-by-step solution strategies, common pitfalls,
and broader implications of solving such inequalities.

Understanding the Inequality: Context and Significance

What Is an Inequality?

An inequality expresses a relationship where two quantities are not necessarily equal but
have a specific order, such as greater than (>), less than (<), greater than or equal to (=),
or less than or equal to (=). Solving inequalities involves finding all possible values of the
variable that satisfy this relationship.

Why Focus on the Given Inequality?

The inequality 3x + 6 > -15 is a straightforward example that introduces key concepts such
as:

- Combining like terms

- Applying inverse operations

- Understanding the effect of multiplying/dividing by negative numbers on the inequality
sign

The solution, X = ?, emphasizes the process of deriving the set of all x-values that satisfy
the inequality.

Step-by-Step Solution Process

1. Rewrite the Inequality

Starting with the given:

3x + 6 > -15

The goal is to isolate x on one side of the inequality.
2. Subtract 6 from Both Sides

To eliminate the constant term on the left:

3x +6-6>-15-6

Simplifies to:



3x > -21

3. Divide Both Sides by 3

Since 3 is positive, dividing preserves the inequality sign:
(3x)/3>(-21)/3

Simplifies to:

X > -7

Final Solution
The solution set is all real numbers greater than -7:
x> -7

This describes an infinite set: (-7, ).

Broader Mathematical Context

Interpreting the Solution

- The inequality indicates that x can be any real number greater than -7, but not equal to -7
itself.

- The solution set is an open interval, emphasizing that x = -7 does not satisfy the
inequality (since the original inequality is strict).

Visual Representation

On a number line, this is depicted as:

- An open circle at -7 (not included)
- Shade to the right, extending towards positive infinity

Common Challenges and Misconceptions in Solving Inequalities
1. Mistaking Strict Inequalities for Non-Strict

Students may confuse > with =, leading to incorrect solution sets. It's crucial to note the
difference: strict inequalities exclude the boundary point.

2. Failing to Reverse Inequality Sign When Multiplying or Dividing by Negative Numbers



A key rule is that multiplying or dividing both sides of an inequality by a negative number
must flip the inequality sign. For example:

- If the inequality were -3x > -21, dividing both sides by -3 would yield:

x < 7 (note the reversal of > to <)

3. Overlooking the Domain

While the algebraic manipulation is straightforward here, more complex inequalities require

careful consideration of domain restrictions, especially when involving square roots or
denominators.

Extending the Problem: Variations and Complexities
1. Including Absolute Values

For example:

|3x + 6] > 15

This introduces two cases:

-3x+6>15
-3x + 6 <-15

Solving each yields:

-x>3
-x<-7

Solution set: (-», -7) U (3, »)

2. Quadratic Inequalities

Inequalities involving quadratic expressions, such as:
X~2-4x>0

require factoring and sign analysis over intervals.

3. Rational Inequalities

Involving fractions, e.g.,

2x + 3)/(x-1)>0

necessitate understanding asymptotes and domain restrictions.



Mathematical Rigor and Pedagogical Implications

Using Number Line and Set Notation

Expressing solutions graphically enhances comprehension, especially for visual learners.
Incorporating Technology

Graphing calculators and algebra software can verify solutions and visualize inequalities
efficiently.

Connecting to Real-World Applications

Inequalities model constraints in optimization problems, economics, engineering, and
science, demonstrating their practical importance.

Conclusion

The problem Solve For X: 3x + 6 > -15 X = ? serves as an excellent entry point into the
realm of algebraic inequalities. Its solution process underscores fundamental principles:
isolating variables, maintaining the inequality sign, and understanding the nature of the
solution set.

Mastering such problems builds a solid foundation for tackling more advanced
mathematical concepts and reinforces critical thinking skills applicable across disciplines.
As we've seen, even seemingly simple inequalities encompass a rich tapestry of procedural
steps, conceptual insights, and educational value. Whether in academic settings or real-
world scenarios, the ability to solve inequalities remains an essential mathematical
competence.
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