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Understanding inequalities and their solutions is fundamental in algebra, especially when dealing
with multiple inequalities simultaneously. In this article, we explore the common solutions of the
inequalities 1/2 (5r + 3) ≤ 14 and -2s + 6 ≥ -8. We aim to clarify how these inequalities relate to
each other, what their solutions entail, and how to find their intersection. Whether you're a student
brushing up on algebra or someone looking to deepen your understanding of inequalities, this guide
offers comprehensive insights into identifying common solutions.

Understanding the Inequalities

Before diving into the solutions, it's essential to understand the structure of the inequalities
involved.

Analyzing the First Inequality: 1/2 (5r + 3) ≤ 14

This inequality involves a linear expression multiplied by a fraction. The steps to solve it include:

- Eliminating the fraction by multiplication
- Simplifying the resulting inequality
- Solving for r

Analyzing the Second Inequality: -2s + 6 ≥ -8

This is a straightforward linear inequality involving s. The steps include:

- Isolating the variable s
- Solving the inequality to find the range of s

Step-by-Step Solution of Each Inequality



Solving 1/2 (5r + 3) ≤ 14

Step 1: Eliminate the fraction

Multiply both sides by 2 to clear the denominator:

(5r + 3) ≤ 28

Step 2: Solve for r

Subtract 3 from both sides:

5r ≤ 25

Divide both sides by 5:

r ≤ 5

Solution for r: all real numbers r such that r ≤ 5

Solving -2s + 6 ≥ -8

Step 1: Isolate the term with s

Subtract 6 from both sides:

-2s ≥ -14

Step 2: Solve for s

Divide both sides by -2; since dividing by a negative reverses the inequality:

s ≤ 7

Solution for s: all real numbers s such that s ≤ 7

Identifying the Common Solutions

The solutions to the inequalities involve different variables (r and s). To find common solutions, we
need to interpret what "in common" means.

Key Point: Since the inequalities are in different variables, the common solutions relate to the
conditions where both inequalities are satisfied simultaneously, considering their individual variable
domains.

Common Solutions in Terms of Variable Ranges



- For r: r ≤ 5
- For s: s ≤ 7

If the inequalities are part of a system involving both variables, the solutions are the set of all (r, s)
pairs where r ≤ 5 and s ≤ 7.

Cross-Variable Analysis

Sometimes, inequalities are part of a larger system, or you're asked to find solutions where the
variables are related. In this case, if no relationship is specified between r and s, the solutions are
independent, and the common solutions are simply the Cartesian product of the solution sets:

- All r in (−∞, 5]
- All s in (−∞, 7]

Visual Representation

Graphing these inequalities on a coordinate plane:

- The line r = 5 marks the boundary for r; solutions are on or to the left of this line.
- The line s = 7 marks the boundary for s; solutions are on or below this line.

The common solution region is the rectangle extending infinitely to the left and downward from the
points (r=5, s=7).

Why Are These Solutions Important?

Understanding the solutions to inequalities helps in various real-world applications, including:

- Budgeting and financial planning
- Engineering and physics problems
- Optimization tasks in business and economics
- Data analysis and statistical modeling

By mastering how to find common solutions, you can solve complex problems involving multiple
constraints.

Key Concepts in Solving Inequalities

To effectively analyze and solve inequalities like the ones discussed, familiarize yourself with these
core concepts:

1. Isolating Variables

Always aim to isolate the variable on one side of the inequality to understand its range of values.



2. Multiplying and Dividing by Negative Numbers

Remember that multiplying or dividing by a negative number reverses the inequality sign.

3. Combining Multiple Inequalities

When dealing with systems, find the intersection of solutions to determine common solutions.

4. Graphical Interpretation

Graphing the inequalities provides visual insight into the solution regions and their overlaps.

Tips for Solving Similar Inequalities

- Always perform inverse operations carefully.
- Pay attention to the direction of inequalities when multiplying or dividing by negatives.
- Use graphing tools or coordinate planes to visualize solutions.
- Check your solutions by substituting values back into original inequalities.
- Practice solving inequalities with different coefficients and variables.

FAQs About Inequalities and Their Solutions

Q1: Can inequalities have infinite solutions?

A: Yes. Linear inequalities generally have infinitely many solutions forming intervals or regions.

Q2: How do I find the solution set for multiple inequalities?

A: Find the solution set for each inequality and then determine the intersection—where all
conditions are simultaneously satisfied.

Q3: What is the importance of graphing inequalities?

A: Graphing helps visualize solution regions, making it easier to identify overlaps and feasible
solutions.



Conclusion

In summary, the inequalities 1/2 (5r + 3) ≤ 14 and -2s + 6 ≥ -8 have solutions that can be succinctly
described as r ≤ 5 and s ≤ 7, respectively. While these variables are independent, understanding
their individual solution sets allows us to comprehend the possible pairs (r, s) that satisfy both
inequalities simultaneously. This knowledge is crucial for solving systems of inequalities, optimizing
scenarios, and making informed decisions based on constraints.

Remember: Practice solving different inequalities, visualize solution regions, and always verify your
solutions. Mastery of inequalities enhances problem-solving skills and prepares you for more
advanced algebraic concepts. Hurry now and apply these principles to your math problems to
become more confident in handling inequalities effectively!

Frequently Asked Questions

What are the common solutions to the inequalities 1/2 (5r + 3)
≤ 14 and -2s + 6 ≤ -8?
To find common solutions, first solve each inequality separately. For 1/2 (5r + 3) ≤ 14, multiply both
sides by 2 to eliminate the fraction: 5r + 3 ≤ 28, then subtract 3: 5r ≤ 25, so r ≤ 5. For -2s + 6 ≤ -8,
subtract 6: -2s ≤ -14, then divide by -2 (remember to flip the inequality sign): s ≥ 7. The common
solutions are values of r and s that satisfy both conditions simultaneously.

Are the solutions to 1/2 (5r + 3) ≤ 14 and -2s + 6 ≤ -8 related
or independent?
They are independent because they involve different variables (r and s). However, both inequalities
can be solved separately to find their respective solution sets, which can then be examined for any
possible overlaps if combining the inequalities is relevant.

How do I determine which values satisfy both inequalities in
the problem?
Solve each inequality individually to find the solution sets for r and s. The values that satisfy both
inequalities are those within these solution sets. Since variables are separate, you look at their
individual solutions unless the problem asks for combined solutions involving both variables
simultaneously.

What is the importance of understanding the common
solutions to these inequalities?
Understanding common solutions helps in solving systems of inequalities, which is essential in real-
world scenarios like optimizing resources, determining feasible regions, and analyzing constraints in
mathematical modeling.



Can inequalities involving different variables like r and s have
a combined solution set?
Yes, if the inequalities are part of a system involving multiple variables, the combined solution set
includes all pairs (r, s) that satisfy both inequalities simultaneously. In this case, since the
inequalities are separate, their solutions are independent unless combined into a system.

What are the steps to quickly solve inequalities like 1/2 (5r +
3) ≤ 14 and -2s + 6 ≤ -8?
First, clear fractions by multiplying both sides where needed. Then, isolate the variable by applying
inverse operations (addition/subtraction, multiplication/division). Finally, simplify to find the solution
set for each inequality separately.

Additional Resources
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---

Introduction

In the realm of algebra and inequality analysis, identifying common solutions among different
inequalities is a fundamental skill that underpins problem-solving in mathematics. The inequalities
1/2 (5r + 3) 14 and -2s + 6 -8 offer an intriguing case for investigation due to their structural
differences and potential overlaps. This article aims to dissect these inequalities thoroughly, explore
their solution sets, and determine what solutions they have in common. The goal is to provide a
comprehensive, step-by-step analysis suitable for students, educators, and mathematical enthusiasts
eager to deepen their understanding of inequalities.

---

Deciphering the Inequalities

Before delving into solutions, it is essential to clarify the form and structure of the given inequalities,
as the original statements possess ambiguous notation.

Clarification of the Inequalities

1. First Inequality: 1/2 (5r + 3) 14

Given the notation, it appears that the expression might be:

- (1/2) (5r + 3) ≤ 14, or
- (1/2) (5r + 3) ≥ 14, or perhaps
- (1/2) (5r + 3) < 14, or
- (1/2) (5r + 3) > 14.



The problem's wording suggests an inequality, but the operator (≤, ≥, <, >) isn't explicitly provided.
For comprehensive analysis, we'll consider all four possibilities and analyze each case.

2. Second Inequality: -2s + 6 - 8

This expression simplifies to:

- -2s + (6 - 8) = -2s - 2.

Again, the inequality sign is missing, but assuming the same approach, it could be:

- -2s - 2 ≤ 0,
- -2s - 2 ≥ 0,
- -2s - 2 < 0, or
- -2s - 2 > 0.

We'll analyze these possibilities systematically.

---

Step 1: Formalizing the Inequalities

To proceed effectively, let's assume the inequalities are:

- Inequality 1: (1/2)(5r + 3) ≤ 14.
- Inequality 2: -2s + 6 - 8 ≤ 0.

Later, we will examine other inequality signs.

---

Step 2: Solving the First Inequality

Inequality 1: (1/2)(5r + 3) ≤ 14

Step-by-step solution:

1. Eliminate the fraction by multiplying both sides by 2:

5r + 3 ≤ 28

2. Isolate the variable:

5r ≤ 28 - 3

5r ≤ 25

3. Divide both sides by 5:

r ≤ 5



Solution set for r:

\[ \boxed{r \leq 5} \]

---

Step 3: Solving the Second Inequality

Inequality 2: -2s + 6 - 8 ≤ 0

Simplify the constants:

-2s - 2 ≤ 0

Solution steps:

1. Add 2 to both sides:

-2s ≤ 2

2. Divide both sides by -2 (remember to reverse the inequality sign when dividing by a negative
number):

s ≥ -1

Solution set for s:

\[ \boxed{s \geq -1} \]

---

Step 4: Understanding the Solution Sets

From the above, the solution sets are:

- For r: all real numbers less than or equal to 5.
- For s: all real numbers greater than or equal to -1.

---

Step 5: Exploring Solution Intersections and Commonalities

The core question is: Which solutions do these inequalities have in common? Since the variables are
different (r and s), their solution sets are in different domains, but perhaps the question refers to the
structure or the nature of the solutions.

Possible interpretations:

- Are there common solutions if the inequalities are linked through a shared context?
- Do the inequalities define similar solution regions?
- Could the question be asking about the types of solutions (e.g., ranges, intervals)?



Given the variables are different, the only meaningful intersection is in the type of solutions—both
are inequalities involving linear expressions, with solutions that are intervals on the real number
line.

---

Step 6: Alternative Scenarios — Different Inequality Signs

To be thorough, let's consider the other possible signs.

---

Scenario A: (1/2)(5r + 3) ≥ 14

1. Multiply both sides by 2:

5r + 3 ≥ 28

2. Isolate r:

5r ≥ 25

r ≥ 5

Solution: r ≥ 5

---

Scenario B: -2s + 6 - 8 ≥ 0

Simplify:

-2s - 2 ≥ 0

1. Add 2:

-2s ≥ 2

2. Divide by -2 (reverse inequality):

s ≤ -1

Solution: s ≤ -1

---

Scenario C: (1/2)(5r + 3) < 14

1. Multiply both sides by 2:

5r + 3 < 28



2. Isolate r:

5r < 25

r < 5

Solution: r < 5

---

Scenario D: -2s + 6 - 8 < 0

Simplify:

-2s - 2 < 0

1. Add 2:

-2s < 2

2. Divide by -2 (reverse inequality):

s > -1

Solution: s > -1

---

Step 7: Summarizing All Possible Solution Sets

| Inequality (Variable) | Sign | Solution Set | Description |
|------------------------|-------|----------------------------------|-------------------------------------|
| (1/2)(5r + 3) | ≤ | r ≤ 5 | All real r less than or equal to 5 |
| (1/2)(5r + 3) | ≥ | r ≥ 5 | All real r greater than or equal to 5 |
| (1/2)(5r + 3) | < | r < 5 | All real r less than 5 |
| (1/2)(5r + 3) | > | r > 5 | All real r greater than 5 |
| -2s + 6 - 8 | ≤ | s ≥ -1 | All s greater than or equal to -1 |
| -2s + 6 - 8 | ≥ | s ≤ -1 | All s less than or equal to -1 |
| -2s + 6 - 8 | < | s > -1 | All s greater than -1 |
| -2s + 6 - 8 | > | s < -1 | All s less than -1 |

---

Step 8: Investigating Commonalities

Given the solution sets involve different variables, the main commonality lies in the type of
inequalities and their intervals on the real line.

Key observations:

- Both inequalities produce interval solutions: either upper or lower bounds.



- The solutions often involve inequalities with the same boundary point (e.g., r = 5, s = -1).
- When considering the inequalities with the same signs, the solutions are complementary,
partitioning the real line into regions.

Potential common solution features:

- Both involve linear expressions.
- Both involve critical boundary points: r = 5, s = -1.
- The inequalities define half-planes (e.g., r ≤ 5 or r ≥ 5).

Conclusion:

What solutions do the inequalities have in common?

- Structural similarity: Both inequalities are linear and produce solution sets as intervals on the real
number line.
- Boundary points: The critical points (r = 5, s = -1) serve as thresholds dividing the solution spaces.
- Type of solutions: Both involve ranges extending to infinity in one direction.

Explicitly, the commonality lies in:

- The presence of a boundary point (r = 5 for the first, s = -1 for the second).
- The nature of solutions being intervals either extending infinitely or bounded.

In a more conceptual sense:

The inequalities "share" the characteristic of defining bounded or unbounded regions on the real
line, partitioned at specific critical points. They are both simple linear inequalities that delineate
solutions in terms of inequalities involving variables.

---

Final Thoughts

This investigation underscores the importance of clarity in inequality notation and understanding
variable domains. Despite the initial ambiguity, by considering all possible inequality
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