
Consider The Function F(x) = 10(x2 7x). What Are

The Additive And Multiplicative Inverses?O The

Additive

Consider The Function F(x) = 10(x^2 - 7x). What Are The Additive And Multiplicative Inverses? O The

Additive

Understanding the concepts of additive and multiplicative inverses is fundamental in algebra and

mathematical functions. When examining a function like F(x) = 10(x^2 - 7x), it becomes essential to

explore how inverses are defined, calculated, and their significance in mathematical operations. This

article provides a comprehensive overview of additive and multiplicative inverses, tailored to the

function F(x) = 10(x^2 - 7x), with a focus on clarity and depth for learners and enthusiasts alike.

What Are Additive and Multiplicative Inverses?

Before delving into the specifics of the function, it is crucial to understand the general definitions of

additive and multiplicative inverses.

Additive Inverse

The additive inverse of a number x is another number which, when added to x, results in zero.

Mathematically, if x is a number, its additive inverse is denoted as -x, satisfying the equation:

x + (-x) = 0

For example, the additive inverse of 5 is -5 because 5 + (-5) = 0.



Multiplicative Inverse

The multiplicative inverse of a number x (also called the reciprocal) is a number which, when multiplied

by x, yields 1:

x × (1/x) = 1

For example, the multiplicative inverse of 4 is 1/4 because 4 × 1/4 = 1.

It is important to note that the multiplicative inverse exists only for non-zero numbers. Zero does

not have a multiplicative inverse because no number multiplied by zero results in 1.

Applying Inverses to the Function F(x) = 10(x^2 - 7x)

Now, let’s analyze how additive and multiplicative inverses relate to the function F(x) = 10(x^2 -

7x).

Understanding the Function

The function F(x) = 10(x^2 - 7x) is a quadratic function scaled by a factor of 10. It can be

expanded as:

F(x) = 10x^2 - 70x

This quadratic form indicates a parabola opening upwards, with its vertex and roots determined



by the coefficients.

Considering the Additive Inverse of the Function

In the context of functions, the additive inverse of F(x) is a function that, when added to F(x),

results in the zero function (the function that outputs zero for all x). Specifically:

F(x) + (-F(x)) = 0

In simpler terms, the additive inverse of F(x) is -F(x). So, the additive inverse of the function is:

-F(x) = -10(x^2 - 7x) = -10x^2 + 70x

This inverse effectively "flips" the function vertically, reflecting it across the x-axis.

Understanding the Multiplicative Inverse in the Context of the

Function

The multiplicative inverse of a function F(x) (also called the reciprocal function) is defined

pointwise, meaning:

For each x where F(x) ≠ 0, the reciprocal is 1/F(x)

Thus, the reciprocal function of F(x) is:



F-1(x) = 1 / [10(x^2 - 7x)]

It is important to specify that this only makes sense where F(x) ≠ 0, i.e., for all x such that

10(x^2 - 7x) ≠ 0, or equivalently, where (x^2 - 7x) ≠ 0.

Finding the Zeros of the Function F(x)

To understand where the reciprocal function is defined, we need to find the zeros of F(x).

Setting F(x) = 0

Solve:

10(x^2 - 7x) = 0

Divide both sides by 10:

x^2 - 7x = 0

Factor:

x(x - 7) = 0

Solutions:



x = 0

x = 7

These points are where F(x) = 0, and consequently, the reciprocal function 1/F(x) is undefined at

these x-values.

Summary of Inverses for F(x) = 10(x^2 - 7x)

| Inverse Type | Expression | Domain Notes |

|--------------|--------------|--------------|

| Additive Inverse | -F(x) = -10(x^2 - 7x) = -10x^2 + 70x | Defined for all real x |

| Multiplicative Inverse | 1 / [10(x^2 - 7x)] | Defined for all x where x ≠ 0 and x ≠ 7 |

Practical Applications and Significance of Inverses

Understanding these inverses is not just an academic exercise; they have practical applications

in solving equations, modeling real-world phenomena, and more.

Using the Additive Inverse

- Solving Equations: When solving for unknowns, adding the additive inverse helps isolate

variables.



- Graphical Interpretation: Reflects the function across the x-axis, useful in symmetry analysis.

Using the Multiplicative Inverse

- Function Inversion: Finding inverse functions, which are crucial in understanding inverse

relationships.

- Scaling and Normalization: Used in data normalization and probability calculations.

Real-World Examples of Inverses

- Physics: The inverse square law involves reciprocal relationships between quantities like

gravity and light intensity.

- Economics: Price elasticity involves reciprocal functions to measure sensitivity.

- Computer Science: Algorithms often rely on inverse functions to decode or reverse processes.

Conclusion

The function F(x) = 10(x^2 - 7x) provides a rich context for exploring the concepts of additive

and multiplicative inverses. The additive inverse, simply -F(x), reverses the function's sign,

reflecting it across the x-axis, and exists for all real x. The multiplicative inverse, 1/F(x), is more

nuanced, existing only where the original function is non-zero, i.e., for all x except 0 and 7,

where the function equals zero.

Understanding these inverse concepts enhances problem-solving skills, deepens comprehension

of algebraic structures, and provides tools for practical applications across various fields.



Whether in pure mathematics or applied sciences, mastering additive and multiplicative inverses

is a foundational step toward more advanced mathematical understanding.

Remember, always consider the domain restrictions when working with inverses, especially for

functions involving division, to avoid undefined expressions and ensure mathematical

correctness.

Frequently Asked Questions

What is the additive inverse of the function F(x) = 10(x^2 - 7x)?

The additive inverse of F(x) is -10(x^2 - 7x), which, when added to F(x), yields zero.

How do you find the multiplicative inverse of the function F(x) =

10(x^2 - 7x)?

The multiplicative inverse is 1 divided by F(x), or 1/[10(x^2 - 7x)], provided that F(x) ≠ 0.

Under what conditions does the function F(x) have a multiplicative

inverse?

F(x) has a multiplicative inverse only at points where F(x) ≠ 0; that is, for all x where 10(x^2 -

7x) ≠ 0.



Can the function F(x) = 10(x^2 - 7x) have an additive inverse at

all points?

Yes, at every point x, the additive inverse is simply the negative of F(x), i.e., -10(x^2 - 7x).

What is the significance of additive and multiplicative inverses in

the context of this quadratic function?

The additive inverse helps in solving equations by zeroing out the function, while the

multiplicative inverse is used to solve equations involving division by F(x), assuming F(x) ≠ 0.

Additional Resources

Function Inverses Explored: An In-Depth Analysis of F(x) = 10(x² - 7x)

Understanding the nature of functions and their inverses is a fundamental aspect of algebra and

higher mathematics. Whether you're a student, educator, or math enthusiast, grasping the

concepts of additive and multiplicative inverses provides essential insight into the behavior of

functions and their symmetries. In this detailed examination, we will analyze the function F(x) =

10(x² - 7x), exploring its properties, and specifically identifying its additive and multiplicative

inverses, when they exist.

---



Introduction to the Function and Its Context

Before diving into the inverses, it's crucial to understand the structure of our function:

F(x) = 10(x² - 7x)

This is a quadratic function scaled by a factor of 10. Its core quadratic expression, x² - 7x,

determines many of its properties. This function is polynomial, continuous, and defined for all

real numbers, which makes the journey to find its inverses both intriguing and instructive.

---

Understanding Inverses in Mathematics

In mathematics, inverses are functions that reverse the effect of the original function:

- Additive Inverse: For a real number a, the additive inverse is -a, such that a + (-a) = 0.

- Multiplicative Inverse: For a non-zero real number a, the multiplicative inverse is 1/a, satisfying

a (1/a) = 1.

When dealing with functions, the concepts extend to finding a function that "undoes" the original:

- Additive Inverse of a Function: The function -F(x), which satisfies F(x) + (-F(x)) = 0.

- Multiplicative Inverse of a Function: A function G(x) such that F(x) G(x) = 1, provided F(x) ≠ 0.

The existence of these inverses depends on the domain and the properties of the original

function.



---

Examining the Additive Inverse of F(x) = 10(x² - 7x)

Definition and Calculation

The additive inverse of F(x) is straightforward: it is -F(x), which essentially flips the sign of the

entire function:

\[

-F(x) = -10(x^2 - 7x) = -10x^2 + 70x

\]

This new function satisfies:

\[

F(x) + (-F(x)) = 10(x^2 - 7x) + (-10x^2 + 70x) = 0

\]

for all x in the domain of F.

Interpretation and Use

The additive inverse is useful when considering symmetric properties of functions, especially in



graphing. The graph of -F(x) is a reflection of F(x) across the x-axis. For example:

- If F(x) opens upward (parabola with positive leading coefficient), -F(x) opens downward.

- The zeros of F(x) are at x = 0 and x = 7, where F(x) = 0, and similarly, -F(x) also crosses the

x-axis at the same points.

Knowing the additive inverse is essential for solving equations, particularly when isolating F(x) or

balancing expressions involving F(x).

---

Investigating the Multiplicative Inverse of F(x) = 10(x² -

7x)

When Does the Multiplicative Inverse Exist?

Unlike the additive inverse, the multiplicative inverse of a function F(x), denoted as G(x),

satisfies:

\[

F(x) \times G(x) = 1

\]

for all x where F(x) ≠ 0.

Key Point: The multiplicative inverse exists only where F(x) is non-zero. Zero points of F(x) are



singularities where the inverse does not exist because division by zero is undefined.

---

Deriving the Multiplicative Inverse Function

Given F(x) = 10(x^2 - 7x), the multiplicative inverse G(x) (when it exists) is:

\[

G(x) = \frac{1}{F(x)} = \frac{1}{10(x^2 - 7x)}

\]

This function is defined for all x such that F(x) ≠ 0, i.e., when x^2 - 7x ≠ 0.

---

Identifying the Zeroes of F(x)

To determine the domain of G(x), we find where F(x) = 0:

\[

10(x^2 - 7x) = 0

\]

\[

x^2 - 7x = 0

\]

\[



x(x - 7) = 0

\]

Thus, x = 0 or x = 7 are the points where F(x) = 0, and G(x) is undefined.

Implication: The multiplicative inverse exists on the domain:

\[

\mathbb{R} \setminus \{0, 7\}

\]

---

Graphical Interpretation of G(x)

The graph of G(x) = 1 / [10(x^2 - 7x)] features vertical asymptotes at x = 0 and x = 7, where the

denominator approaches zero, causing the function to tend toward infinity or negative infinity.

- For x < 0, the behavior depends on the sign of x^2 - 7x.

- Between 0 and 7, x^2 - 7x is negative, resulting in G(x) being negative.

- For x > 7, x^2 - 7x is positive, so G(x) becomes positive again.

Understanding the shape of G(x) helps in applications such as solving complex equations or

analyzing function behavior around singularities.

---



Summary of Inverses for F(x) = 10(x² - 7x)

| Inverse Type | Expression | Domain | Notes |

|--------------|--------------|---------|--------|

| Additive Inverse | \(-10x^2 + 70x\) | All real x | Reflection across x-axis |

| Multiplicative Inverse | \(\frac{1}{10(x^2 - 7x)}\) | \(\mathbb{R} \setminus \{0,7\}\) | Vertical

asymptotes at x=0 and x=7 |

---

Practical Applications and Final Thoughts

Understanding the additive and multiplicative inverses of functions like F(x) = 10(x² - 7x) is more

than an academic exercise; it empowers problem-solving in various fields such as physics,

engineering, and economics. For example:

- Symmetry analysis: Additive inverses help visualize how functions behave under reflection.

- Inverse functions: The multiplicative inverse relates to reciprocal relationships, crucial in ratios

and rates.

- Solving equations: Recognizing where inverses exist aids in isolating variables and solving

complex equations.

Moreover, this exploration underscores the importance of domain considerations—especially for

multiplicative inverses—highlighting the need to identify zero points that act as natural

boundaries.

---



Final Reflection

The function F(x) = 10(x² - 7x) exemplifies the rich interplay between quadratic structures and

their inverses. By dissecting its additive and multiplicative inverses, we gain insights into

symmetry, function behavior, and the importance of domain restrictions. Whether applied in

theoretical mathematics or practical problem-solving, understanding these inverse relationships

enhances analytical skills and deepens appreciation for the elegance of algebraic functions.

---

In essence, exploring the inverses of quadratic functions like F(x) provides a vital toolkit for

mathematicians and students alike, fostering a deeper comprehension of the fundamental

principles that govern mathematical relationships.
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