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Trina Examined The Equation Below And Said That The Equation Has Exactly One Solution.
Negative 8 (x — a statement that sparks curiosity and invites a deep dive into the world of
equations, solutions, and mathematical reasoning. Understanding how Trina arrived at this
conclusion involves exploring the fundamentals of algebra, the nature of equations, and the specific
characteristics that determine the number of solutions an equation possesses. In this comprehensive
article, we'll analyze various types of equations, focus on the specific case mentioned, and discuss
the principles that establish when an equation has exactly one solution.

This exploration is not only crucial for students learning algebra but also beneficial for anyone
interested in mathematical problem-solving, critical thinking, and logical reasoning. By the end of
this article, you'll have a clear understanding of how to examine equations and determine the
number of solutions they have, with particular emphasis on the case involving the expression
"Negative 8 (x)."

---

Understanding Equations and Their Solutions

What is an Equation?
An equation is a mathematical statement that asserts the equality of two expressions. It often
involves variables, constants, and operations such as addition, subtraction, multiplication, division,
and exponents. For example:
- 2x + 3 = 7
- x^2 - 4 = 0
- Negative 8(x) = 16

The primary goal when working with equations is to find the values of the variables that make the
equation true, known as solutions or roots.

Types of Equations Based on Number of Solutions
Equations can have:
- No solution: When no value of the variable satisfies the equation.
- Exactly one solution: When there is a unique value that makes the equation true.
- Multiple solutions: When more than one value satisfies the equation.

The nature of the solutions depends on the type of equation and its specific form.



---

Analyzing the Equation: Negative 8 (x)

Interpreting the Expression
The expression "Negative 8 (x)" can be understood as:
- -8x, which is a linear expression where -8 is multiplied by x.

Given the context, the most logical form of the equation is:
- -8x = c, where c is some constant.

Alternatively, it could be part of a more complex expression, but for this analysis, we'll assume the
basic linear form:
- -8x = some constant value.

---

Conditions for Exactly One Solution
For an equation like -8x = c:
- If c ≠ 0, then the equation has exactly one solution: x = c / -8.
- If c = 0, then the solution is x = 0, which is still exactly one solution.

Therefore, as long as the equation is linear and the coefficient of x (here, -8) is not zero, the equation
will have exactly one solution.

---

Mathematical Principles Underpinning the Solution
Count

Linear Equations and Their Solutions
Linear equations are first-degree polynomials, which graph as straight lines. They generally have:
- One solution unless the equation reduces to a contradiction or an identity.

Key points:
- If the equation is of the form ax + b = 0, where a ≠ 0, then there's exactly one solution: x = -b/a.
- If a = 0 and b ≠ 0, then the equation has no solutions (contradiction).
- If a = 0 and b = 0, then the equation is an identity, and every x is a solution (infinite solutions).



Quadratic and Higher-Degree Equations
Quadratic equations (degree 2) can have:
- Two solutions (real and distinct)
- One solution (real and repeated)
- No real solutions (complex solutions)

Higher-degree equations can have more solutions, but the equation in question appears linear,
simplifying the analysis.

---

Applying the Concepts to the Equation in Question

Determining the Exact Solution Count
Given the equation involving "Negative 8 (x)," and assuming it is of the form:
- -8x = c

Case 1: c ≠ 0
- Solution: x = c / -8
- Exactly one solution exists.

Case 2: c = 0
- Solution: x = 0
- Exactly one solution exists.

Case 3: The equation is more complex
- If the original equation involves other terms or operators, analyze it accordingly to determine the
solution count.

---

Example Equations and Their Solutions
Let's consider some specific examples:

1. -8x = 16
- Solution: x = 16 / -8 = -2
- Exactly one solution.

2. -8x = 0
- Solution: x = 0 / -8 = 0
- Exactly one solution.

3. -8x + 4 = 0
- Solution: x = -4 / -8 = 0.5



- Exactly one solution.

4. -8x = 3x + 2
- Rearrange: -8x - 3x = 2
- -11x = 2
- x = -2 / 11
- Exactly one solution.

---

Why the Equation Has Exactly One Solution

Key Reasons
- The equation is linear, with a non-zero coefficient for x.
- The constant term (c) is real and finite.
- No contradictions or redundancies exist that would lead to multiple or no solutions.

Summary:
- Linear equations with a non-zero coefficient for the variable are guaranteed to have exactly one
solution.
- The specific structure of the equation involving -8(x) confirms this, provided the constant term is
finite.

---

Additional Considerations and Common Pitfalls

Zero Coefficient Cases
- If the coefficient of x were zero, e.g., 0 x = c:
- If c ≠ 0, no solutions.
- If c = 0, infinitely many solutions.

Ensuring Validity of the Solution
- Always verify the solution by substituting it back into the original equation.
- Check for extraneous solutions, especially in equations involving divisions.

Graphical Interpretation
- Graph the equation y = -8x.
- The graph is a straight line with slope -8.



- The number of solutions corresponds to the intersection point(s) with a given line y = c.

---

Practical Steps to Analyze Similar Equations

1. Identify the form of the equation.
2. Isolate the variable.
3. Determine if the coefficient of the variable is zero.
4. Solve for the variable if possible.
5. Evaluate the constant term to determine the number of solutions.
6. Verify your solution by substitution.

---

Conclusion

In the context of the statement "Trina examined the equation below and said that the equation has
exactly one solution," and focusing on the expression "-8(x)," the fundamental reasoning hinges on
understanding linear equations and their properties. As long as the equation is linear with a non-
zero coefficient for x, it will always have a unique solution.

This principle is central to algebra and is foundational for more advanced mathematical topics.
Recognizing the structure of equations and applying the correct solving techniques ensures accurate
determination of the number of solutions. In the specific case involving "-8(x)," the key takeaway is
that with a non-zero coefficient, the equation will always have exactly one solution, confirming
Trina's conclusion.

---
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If you want further clarification on specific types of equations or additional examples, feel free to
ask!



Frequently Asked Questions

What type of equation is Trina examining if she says it has
exactly one solution?
She is likely examining a quadratic equation, as such equations can have exactly one real solution
when the discriminant equals zero.

How can we determine if an equation has exactly one solution?
By calculating the discriminant (b² - 4ac) of the quadratic equation; if it equals zero, the equation
has exactly one real solution.

Given the partial equation 'Negative 8 (x', what might be the
complete form of the equation?
A possible complete form could be -8x + c = 0, where c is a constant, or it could be part of a
quadratic equation like -8x² + bx + c = 0.

What does it mean for an equation to have exactly one solution
in real numbers?
It means the graph of the equation touches the x-axis at exactly one point, indicating a repeated root
or a perfect square situation.

If the equation is quadratic, what is the significance of a
discriminant equal to zero?
It indicates the quadratic has a perfect square and thus one real, repeated solution.

How do you solve an equation to find the exact solution when
it has exactly one solution?
You can solve the equation using factoring, completing the square, or the quadratic formula, and
verify that the discriminant equals zero for a single solution.

Could the phrase 'Negative 8 (x' suggest this is a linear or
quadratic problem?
It likely suggests a linear component, but without the full equation, it could be part of a quadratic or
higher-degree polynomial.

What role does understanding the structure of the equation



play in determining the number of solutions?
Understanding the structure helps identify whether the equation is linear, quadratic, or higher
degree, and allows for applying the appropriate method to determine the number of solutions.

Why is it important to know that the equation has exactly one
solution?
Knowing this helps in graphing, solving, and understanding the behavior of the equation, as it
indicates a single point of intersection or root, which is critical in many applications.

Additional Resources
Trina Examined The Equation Below And Said That The Equation Has Exactly One Solution

Understanding whether a quadratic equation has one, two, or no solutions is a fundamental aspect of
algebra that helps students and mathematicians alike analyze the behavior of functions. In this
detailed guide, we will explore how to determine if an equation, such as the one Trina examined, has
exactly one solution. We will break down the problem step-by-step, analyze the discriminant, and
discuss the significance of each component involved. By the end of this article, you'll have a
comprehensive understanding of how to approach similar problems and confidently identify the
number of solutions an equation possesses.

---

The Importance of Analyzing Quadratic Equations

Quadratic equations are polynomial equations of degree two, typically expressed in the form:

\[ ax^2 + bx + c = 0 \]

where:
- \( a \neq 0 \),
- \( b \) and \( c \) are real numbers.

These equations are fundamental in various fields such as physics, engineering, and economics
because they describe parabolic relationships, projectile motions, and optimization problems.

Why is knowing the number of solutions important?

- It helps predict the behavior of the function.
- It informs whether the graph intersects the x-axis at zero, one, or two points.
- It guides problem-solving strategies for real-world applications.

---

Understanding the Discriminant

The key to determining the number of solutions for a quadratic equation lies in the discriminant.



What is the discriminant?

The discriminant, denoted as \( D \), is given by:

\[ D = b^2 - 4ac \]

- If \( D > 0 \), the quadratic has two real solutions.
- If \( D = 0 \), the quadratic has exactly one real solution (a repeated root).
- If \( D < 0 \), the quadratic has no real solutions (complex conjugate roots).

Significance of the discriminant

The value of \( D \) tells us about the nature and number of solutions:

| Discriminant \( D \) | Number of Real Solutions | Nature of Roots |
|----------------------|--------------------------|------------------------------|
| \( D > 0 \) | 2 | Two distinct real roots |
| \( D = 0 \) | 1 | One real root (double root)|
| \( D < 0 \) | 0 | No real roots, complex roots|

---

The Equation Trina Examined

Suppose Trina examined the following quadratic equation:

\[ -8x^2 + bx + c = 0 \]

and concluded that the equation has exactly one solution. Our goal is to understand how she arrived
at this conclusion and verify it mathematically.

---

Step-by-Step Analysis

1. Identify the coefficients

From the equation:

\[ -8x^2 + bx + c = 0 \]

the coefficients are:

- \( a = -8 \)
- \( b = \text{unknown} \)
- \( c = \text{unknown} \)

Since the problem states the equation has exactly one solution, it implies:

\[ D = 0 \]



for the quadratic's discriminant.

2. Write the discriminant in terms of \( b \) and \( c \)

The discriminant:

\[ D = b^2 - 4ac \]

becomes:

\[ D = b^2 - 4 \times (-8) \times c \]

which simplifies to:

\[ D = b^2 + 32c \]

3. Set the discriminant equal to zero

Since Trina said there is exactly one solution, we set:

\[ D = 0 \]

which leads to:

\[ b^2 + 32c = 0 \]

or rearranged:

\[ b^2 = -32c \]

This relation indicates that for the quadratic to have exactly one real solution, the coefficients must
satisfy this equation.

---

Interpreting the Conditions

For the equation to have exactly one solution

- The discriminant must be zero: \( D = 0 \)
- Therefore, the relationship between \( b \) and \( c \) must satisfy \( b^2 = -32c \)

Key observations:

- Since \( b^2 \geq 0 \), the right side must also be non-negative:

\[ -32c \geq 0 \Rightarrow c \leq 0 \]

- If \( c < 0 \), then \( -32c > 0 \), and the equation \( b^2 = -32c \) yields real values for \( b \).

Example scenarios:



- Case 1: \( c = -1 \)

Then:

\[ b^2 = -32 \times (-1) = 32 \]

So:

\[ b = \pm \sqrt{32} = \pm 4\sqrt{2} \]

The quadratic becomes:

\[ -8x^2 + (\pm 4\sqrt{2})x - 1 = 0 \]

which has exactly one solution.

- Case 2: \( c = 0 \)

Then:

\[ b^2 = 0 \Rightarrow b = 0 \]

The quadratic:

\[ -8x^2 + 0 \times x + 0 = 0 \]

simplifies to:

\[ -8x^2 = 0 \Rightarrow x = 0 \]

which is a single solution.

---

Graphical Interpretation

The quadratic function:

\[ y = -8x^2 + bx + c \]

is a downward-opening parabola because \( a = -8 < 0 \). When the discriminant is zero, the parabola
just touches the x-axis at exactly one point — the vertex is on the x-axis.

Key points:

- The vertex's x-coordinate:

\[ x_v = -\frac{b}{2a} = -\frac{b}{2 \times -8} = \frac{b}{16} \]

- The y-coordinate of the vertex:



\[ y_v = c - \frac{b^2}{4a} \]

Since the parabola touches the x-axis at its vertex when the discriminant is zero, the y-coordinate of
the vertex is zero:

\[ y_v = 0 \]

which aligns with the discriminant condition \( b^2 + 32c = 0 \).

---

Practical Approach to Verify the One Solution Condition

To determine if a given quadratic has exactly one solution:

1. Identify \( a, b, c \).
2. Calculate the discriminant:

\[ D = b^2 - 4ac \]

3. Check if \( D = 0 \):

- If yes, the quadratic has exactly one real solution.
- If no, then the solutions are either two (if \( D > 0 \)) or none (if \( D < 0 \)).

---

Summary of Key Steps

- Step 1: Write the quadratic equation in standard form.
- Step 2: Compute the discriminant \( D = b^2 - 4ac \).
- Step 3: Set \( D = 0 \) to find the conditions for a single solution.
- Step 4: Solve the resulting equation for the parameters \( b \) and \( c \).
- Step 5: Interpret the results to confirm the specific values or relationships that lead to exactly one
solution.

---

Final Thoughts

Trina’s conclusion that the equation has exactly one solution hinges on the discriminant being zero.
By understanding the role of the discriminant and how it relates to the coefficients of the quadratic,
students and professionals can confidently analyze similar equations. Remember, the discriminant
provides a straightforward criterion for the number of solutions, and mastering its application is
essential for success in algebra and beyond.

---

Additional Tips

- Always check the sign of the quadratic's leading coefficient \( a \) to understand the parabola's



direction.
- When solving for parameters, consider the domain restrictions (e.g., \( c \leq 0 \) for real \( b \)
when \( D = 0 \)).
- Practice with various quadratic equations to strengthen your intuition about when they have one,
two, or no solutions.

By mastering these concepts, you'll be well-equipped to analyze quadratic equations efficiently and
accurately, just like Trina did in her examination.
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