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Understanding how to interpret and solve algebraic inequalities is fundamental in mathematics. The
statement "The quotient of a number and -5 increased by one is at most 7" presents a valuable
opportunity to explore algebraic concepts such as inequalities, variable manipulation, and solution
sets. This article aims to provide a comprehensive explanation of this problem, including step-by-step
solutions, relevant mathematical principles, and practical applications, all structured for clarity and
search engine optimization.

---

Deciphering the Problem: Breaking Down the
Statement

Before diving into solutions, it is crucial to understand what the problem statement means in
algebraic terms. The phrase can be broken down as follows:

- "The quotient of a number and -5": This refers to dividing an unknown number, which we can denote
as x, by -5, resulting in \(\frac{x}{-5}\).

- "Increased by one": Add 1 to the quotient, giving \(\frac{x}{-5} + 1\).

- "Is at most 7": An inequality indicating that the entire expression is less than or equal to 7,
represented as:

\[
\frac{x}{-5} + 1 \leq 7
\]

This breakdown helps us translate the verbal statement into a precise mathematical inequality,
establishing the foundation for solving it.

---

Mathematical Representation of the Inequality

Expressing the problem algebraically:

\[
\frac{x}{-5} + 1 \leq 7



\]

To solve for x, we need to isolate the variable on one side of the inequality. The process involves
several algebraic steps, including subtraction and multiplication, while carefully handling the negative
denominator.

---

Step-by-Step Solution

Step 1: Subtract 1 from both sides

Starting with:

\[
\frac{x}{-5} + 1 \leq 7
\]

Subtract 1 from each side:

\[
\frac{x}{-5} \leq 7 - 1
\]
\[
\frac{x}{-5} \leq 6
\]

Step 2: Eliminate the denominator

To isolate x, multiply both sides of the inequality by -5. Important: Since multiplying or dividing both
sides of an inequality by a negative number reverses the inequality sign, this step requires careful
attention.

\[
\frac{x}{-5} \leq 6
\]
Multiply both sides by -5:

\[
x \geq 6 \times (-5)
\]

Note the reversal of the inequality sign:

\[



x \geq -30
\]

Why does the inequality sign flip? Because multiplying both sides of an inequality by a negative
number reverses the direction of the inequality, a key rule in algebra.

Step 3: Write the final solution set

The solution to the inequality is:

\[
x \geq -30
\]

This means that any number x greater than or equal to -30 satisfies the original statement.

---

Interpreting the Solution

The solution \(x \geq -30\) indicates that the set of all real numbers starting from -30 and extending to
positive infinity satisfy the condition described in the problem.

Practical implications:

- Any number greater than or equal to -30, such as -30, 0, 10, or 100, will make the expression
\(\frac{x}{-5} + 1\) less than or equal to 7.

- For example, substituting \(x = -30\):

\[
\frac{-30}{-5} + 1 = 6 + 1 = 7
\]

which satisfies the inequality.

- Substituting \(x = 0\):

\[
\frac{0}{-5} + 1 = 0 + 1 = 1 \leq 7
\]

which also satisfies the inequality.

---



Graphical Representation of the Solution

Visualizing the solution \(x \geq -30\) helps in understanding the range of acceptable values.

Number Line Illustration

- Draw a horizontal line representing the real number line.

- Mark the point \(-30\) on this line.

- Shade all points to the right of \(-30\), including \(-30\) itself, indicating that the solution includes all
numbers greater than or equal to \(-30\).

- Use a solid circle at \(-30\) to denote the inclusion of the boundary point.

Graphical Summary

The graph of the solution set is a ray starting at \(-30\) and extending infinitely to the right,
representing all solutions that satisfy the inequality.

---

Additional Insights into Solving Similar Inequalities

Understanding this problem provides a foundation for tackling more complex inequalities. Here are
some key principles:

1. Handling Negative Coefficients and Denominators

- Always remember that multiplying or dividing both sides of an inequality by a negative number
reverses the inequality sign.

- When dealing with fractions, isolate the variable by multiplying both sides to clear denominators.

2. Maintaining Balance in Inequalities

- Any algebraic operation performed on one side must be equally performed on the other to preserve
equality or inequality.



3. Checking the Solution

- Substitute boundary points and a few values within the solution set into the original inequality to
verify correctness.

---

Practical Applications of Solving Such Inequalities

Mathematical inequalities like the one discussed have numerous real-world applications, including:

- Financial Planning: Determining minimum savings required to meet a future goal.

- Engineering: Ensuring certain parameters stay within safe operational limits.

- Statistics: Establishing confidence intervals and decision boundaries.

- Science: Calculating acceptable ranges for experimental variables.

Understanding how to interpret and solve inequalities enables professionals across various fields to
make informed decisions based on quantitative data.

---

Common Mistakes to Avoid

While solving inequalities, certain pitfalls can lead to incorrect solutions:

- Neglecting to reverse the inequality sign when multiplying/dividing by negatives.

- Misinterpreting the inequality symbols, especially when dealing with "at most" (≤) and "at least" (≥).

- Ignoring the domain restrictions, such as division by zero or considering non-real solutions.

- Forgetting to include boundary points when the inequality is non-strict (≤ or ≥).

Being mindful of these common errors ensures accurate problem-solving.

---

Summary

- The problem "The quotient of a number and -5 increased by one is at most 7" translates to the



inequality \(\frac{x}{-5} + 1 \leq 7\).

- Simplifying the inequality involves subtraction and multiplication, with attention to the sign reversal
during multiplication by a negative number.

- The solution set is \(x \geq -30\), meaning all real numbers greater than or equal to -30 satisfy the
original condition.

- Graphically, this is represented as a ray starting at \(-30\) extending to positive infinity.

- Similar inequalities can be tackled with a clear understanding of algebraic operations and rules
concerning inequality signs.

---

Conclusion

Mastering the process of translating verbal statements into algebraic inequalities, solving for the
variable, and interpreting the solutions is essential for mathematical literacy. The problem discussed
exemplifies key concepts such as dealing with negative divisors and understanding inequality
directions. Whether applied in academics, professional contexts, or everyday problem-solving, these
skills are invaluable. With practice, handling complex inequalities becomes a straightforward process,
equipping learners and practitioners to analyze and interpret quantitative data confidently.

---
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Frequently Asked Questions

What is the inequality described by 'The quotient of a number
and -5 increased by one is at most 7'?
The inequality is (x / -5) + 1 ≤ 7.

How do you solve the inequality (x / -5) + 1 ≤ 7 for x?
First, subtract 1 from both sides: (x / -5) ≤ 6. Then, multiply both sides by -5 (remembering to reverse
the inequality sign): x ≥ -30.

What is the solution set for the inequality (x / -5) + 1 ≤ 7?
The solution set is all real numbers x such that x ≥ -30.

Is the solution to (x / -5) + 1 ≤ 7 inclusive or exclusive?
It is inclusive because the inequality uses 'at most,' which corresponds to 'less than or equal to,' so x
can be equal to -30.

How can I verify if a specific number, say x = -30, satisfies the
inequality?
Substitute x = -30 into the inequality: (-30 / -5) + 1 = 6 + 1 = 7, which satisfies (x / -5) + 1 ≤ 7
because 7 ≤ 7.

Additional Resources
The Quotient Of A Number And -5 Increased By One Is At Most 7

Mathematics often challenges us with expressions and inequalities that require careful interpretation
and problem-solving skills. One such intriguing problem involves understanding the relationship
between a number, its division by -5, and an inequality that bounds this relationship. The statement
"The quotient of a number and -5 increased by one is at most 7" might seem straightforward at first
glance, but it opens the door to a deeper exploration of algebraic expressions, inequalities, and their
solutions. This article delves into the meaning behind this statement, the steps to translate it into a
mathematical inequality, and the process to find the set of all numbers that satisfy it.

---

Understanding the Statement: Breaking Down the



Language

Before jumping into algebraic formulations, it's essential to interpret the statement accurately. Often,
word problems or statements like this can be misread if we don't carefully analyze the language.

The Original Statement:
"The quotient of a number and -5 increased by one is at most 7."

Breaking it down:
- "The quotient of a number and -5": This refers to dividing an unknown number, say \( x \), by -5,
which is written mathematically as \( \frac{x}{-5} \).
- "increased by one": After calculating the quotient, we add 1 to it, resulting in \( \frac{x}{-5} + 1 \).
- "is at most 7": This phrase indicates an inequality where the entire expression \( \frac{x}{-5} + 1 \)
does not exceed 7, i.e., it is less than or equal to 7.

Key Point: The phrase "at most" is a common way in mathematics to express an inequality of the form
"\(\leq\)".

---

Translating the Statement into a Mathematical
Inequality

Having interpreted the statement, the next step is to formalize it into an algebraic inequality that can
be solved systematically.

Step 1: Define the variable
Let \( x \) be the unknown number.

Step 2: Write the expression
The quotient of \( x \) and -5: \( \frac{x}{-5} \)

Step 3: Increase by one
Adding one: \( \frac{x}{-5} + 1 \)

Step 4: Set the inequality
Since the phrase is "at most 7," the expression is less than or equal to 7:
\[
\frac{x}{-5} + 1 \leq 7
\]

Final inequality:
\[
\frac{x}{-5} + 1 \leq 7
\]

This inequality represents all real numbers \( x \) that satisfy the original statement.



---

Solving the Inequality Step-by-Step

To find all \( x \) satisfying the inequality, we need to manipulate it into a more straightforward form.

Step 1: Isolate the fraction
Subtract 1 from both sides:
\[
\frac{x}{-5} \leq 7 - 1
\]
\[
\frac{x}{-5} \leq 6
\]

Step 2: Eliminate the denominator
Multiplying both sides by -5 to solve for \( x \). However, it's crucial to remember that multiplying by a
negative number reverses the inequality sign.

- Since the denominator is -5 (negative), multiplying both sides by -5 will flip the inequality:

\[
x \geq 6 \times (-5)
\]

Calculating:
\[
x \geq -30
\]

Step 3: Final solution
The set of all real numbers \( x \) such that:
\[
x \geq -30
\]

Interpretation:
Any number greater than or equal to -30 satisfies the original statement.

---

Understanding the Solution and Its Implications

The solution \( x \geq -30 \) indicates that the original inequality holds true for all numbers on the
number line from -30 extending infinitely to the right. Let's interpret this in context:



- If you pick any \( x \) equal to -30, substitute back into the original expression:
\[
\frac{-30}{-5} + 1 = 6 + 1 = 7
\]
which satisfies the "at most 7" condition because it equals 7.

- For any larger \( x \), say \( x = 0 \):
\[
\frac{0}{-5} + 1 = 0 + 1 = 1 \leq 7
\]
which also satisfies the inequality.

- For any \( x \) less than -30, such as \( x = -31 \):
\[
\frac{-31}{-5} + 1 = \frac{31}{5} + 1 = 6.2 + 1 = 7.2
\]
which exceeds 7, thus not satisfying the inequality.

This confirms that the solution set is precisely all \( x \geq -30 \).

---

Graphical Representation of the Solution

Visualizing solutions to inequalities helps in understanding their scope. Consider a number line:

- Mark the point \( -30 \) with a solid circle, indicating that \( x = -30 \) is included in the solution set.
- Shade all points to the right of \( -30 \), representing all \( x \geq -30 \).

This visual confirms the solution set and emphasizes the boundary at \( -30 \).

---

Additional Insights and Variations

Mathematics often presents problems in various forms, and understanding these variations enriches
problem-solving skills.

1. Changing the denominator:

- If the divisor were positive, say \( \frac{x}{5} + 1 \leq 7 \), the solution process would be similar,
but the sign of the inequality when multiplying by 5 would stay the same.

2. Different bounds:

- If the statement were "greater than 7" instead of "at most 7," the inequality would be \( \frac{x}{-5}



+ 1 > 7 \), leading to a different solution set.

3. Multiple conditions:

- Sometimes, inequalities involve multiple expressions, requiring solving systems of inequalities.

4. Real-world applications:

- Such inequalities could model situations like budget constraints, safety thresholds, or performance
limits, where understanding the bounds of a variable is crucial.

---

Conclusion: The Power of Algebra in Interpreting
Inequalities

The statement "The quotient of a number and -5 increased by one is at most 7" exemplifies how
descriptive language can be translated into precise mathematical statements. By carefully dissecting
the words, formulating the inequality, and solving systematically, we find that all numbers greater
than or equal to -30 satisfy the condition.

This process highlights the importance of algebraic literacy, logical reasoning, and visualization in
tackling mathematical problems. Whether in academic settings or real-world situations, mastering
such problems equips individuals with essential problem-solving skills, fostering a deeper
understanding of the relationships that govern quantitative reasoning.

In essence, this exploration demonstrates that behind every word problem lies a structured pathway
to solutions—accessible through clarity, methodical steps, and critical thinking.
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