For The Function G(x)=-8x7+4x Describe
The End Behavior Using The Notation
We Discussed In Class

For The Function G(x)=-8x"7+4x Describe The End Behavior Using The Notation
We Discussed In Class

Understanding the end behavior of polynomial functions is a fundamental concept in
calculus and algebra, providing insights into how the function behaves as the input
variable approaches positive or negative infinity. In this article, we will analyze the
polynomial function G(x) = -8x~7 + 4x, focusing specifically on its end behavior and
describing it using the standard notation discussed in class.

Introduction to Polynomial End Behavior

Before delving into the specifics of the function G(x) = -8x™7 + 4x, it is essential to
understand what is meant by the "end behavior" of a polynomial.

What is End Behavior?

End behavior refers to the way a polynomial function behaves as x approaches positive
infinity (+«) and negative infinity (—). It tells us whether the function rises or falls
without bound as the input becomes very large or very small.

Why is End Behavior Important?

Knowing the end behavior helps in graphing the polynomial accurately, predicting the
function’s long-term tendencies, and understanding its limits and asymptotic trends.

Analyzing the Function G(x) = -8x"7 + 4x

Let’s carefully examine the given polynomial:
GEx) =-8x"7 + 4x

This is a polynomial of degree 7, which is an odd degree, with a leading coefficient of -8.

Key Characteristics of G(x)



- Degree: 7 (odd)
- Leading coefficient: -8 (negative)
- Terms: The dominant term is -8x” 7, which influences the end behavior heavily.

Understanding the Leading Term and Its Impact

In polynomials, the term with the highest degree (leading term) largely determines the
end behavior.

The Leading Term: -8x~7

- Since the degree is odd, the end behaviors at both ends (as x approaches *«) will be
opposite in direction.

- The negative leading coefficient indicates that as x approaches +«, the function will tend
toward -.

- Conversely, as x approaches -, the function will tend toward + .

Effect of Lower-Degree Terms

- The 4x term has a lower degree and is insignificant compared to the behavior dictated by
the leading term at the extremes.
- For very large |x| values, the leading term dominates the function's behavior.

Describing the End Behavior Using Notation

Using the notation discussed in class, the end behavior of G(x) can be summarized as
follows:

-Asx = 4+, G(x) = -x
-Asx - -o, G(x) = +o

This is due to the negative leading coefficient and the odd degree, which combined
produce this particular end behavior.

Formal Notation Representation

\[
\lim {x\to +\infty} G(x) = -\infty
\]
\[
\lim {x \to -\infty} G(x) = +\infty
\]

This notation clearly states the behavior of the function at the two extremes.



Graphical Interpretation of G(x)’s End Behavior

Understanding the algebraic analysis can be complemented by visualizing the graph:

- As x approaches + (large positive numbers), the graph falls downward toward negative
infinity.

- As x approaches -» (large negative numbers), the graph rises upward toward positive
infinity.

This pattern is typical for odd-degree polynomials with a negative leading coefficient.

Practical Examples and Visualization

Let’s consider some specific x-values to understand the trend:

| x | G(x) = -8x"7 + 4x | Behavior |

|- | I

| -10 | -8(-10)~7 + 4(-10) | Very large positive value (since negative base raised to an odd
power is negative, multiplied by negative coefficient gives positive) |

| 0] 0| The value at x=01is O |

| 10 | -8(10)~7 + 4(10) | Very large negative value |

These calculations reinforce that:

- As x becomes very large and positive, G(x) becomes very negative.
- As x becomes very large and negative, G(x) becomes very positive.

Summary of End Behavior for G(x) = -8x"7 + 4x

| Limit | Description | Notation |

I I | |

| x » 4+ | G(x) tends to -« | \(\lim_{x \to +\infty} G(x) = -\infty\) |
| x = -0 | G(x) tends to +o | \(\lim_{x \to -\infty} G(x) = +\infty\) |

In conclusion, the polynomial function G(x) = -8x"7 + 4x exhibits end behavior
characteristic of odd-degree polynomials with a negative leading coefficient: as x
approaches positive infinity, G(x) approaches negative infinity; and as x approaches
negative infinity, G(x) approaches positive infinity.

Additional Considerations

While the main focus is on end behavior, understanding the function's local maxima and
minima, points of inflection, and zeros can provide a more comprehensive picture of its



overall graph.

Zeros of G(x)

- The zeros are solutions to -8x~7 + 4x = 0.

- Factoring out 4x gives: 4x(-2x~6 + 1) = 0.

- Zeros occur when x=0 or -2x76 + 1=0, leading to x=0 or \(x = \pm
\left(\frac{1} {2 }\right)~{1/6}\).

Implications for the Graph

- The polynomial crosses the x-axis at these zeros.
- The end behavior remains as described, regardless of the local features.

Conclusion

Understanding the end behavior of polynomial functions like G(x) = -8x™7 + 4x is
essential for graphing, predicting function behavior, and solving real-world problems
involving polynomial models. Using the notation from class, we have established that:

-\(\lim_{x \to +\infty} G(x) = -\infty\)
-\(\lim_{x \to -\infty} G(x) = +\infty\)

This analysis confirms the characteristic "opposite" end behaviors of odd-degree
polynomials with negative leading coefficients, providing a solid foundation for further
exploration of polynomial functions and their properties.

Frequently Asked Questions

What is the degree and leading coefficient of the
function G(x) = -8x"7 + 4x?

The degree of G(x) is 7, which is odd, and the leading coefficient is -8, which is negative.

How does the end behavior of G(x) = -8x"7 + 4x behave
as x approaches positive infinity?

As x approaches positive infinity, G(x) approaches negative infinity because the leading
term -8x”7 dominates and x™7 tends to infinity, so G(x) tends to -infinity.

What is the end behavior of G(x) as x approaches



negative infinity?

As x approaches negative infinity, G(x) approaches positive infinity because the leading
term -8x”"7, with x™7 negative, becomes positive when multiplied by the negative
coefficient, so G(x) tends to +infinity.

Using the notation discussed in class, how would you
describe the end behavior of G(x) = -8x"~7 + 4x?

As x - », G(x) » -®; as x - -, G(x) - .

Is the end behavior of G(x) symmetric? Why or why not?

No, the end behavior is not symmetric because the degree is odd and the leading
coefficient is negative, resulting in opposite behaviors at each end.

What does the end behavior tell us about the
polynomial's graph at the far left and far right?

The graph falls toward negative infinity as x approaches positive infinity and rises toward
positive infinity as x approaches negative infinity.

How does the degree and leading coefficient influence
the end behavior of polynomial functions like G(x)?

The degree determines whether the ends of the graph go in the same or opposite
directions, and the leading coefficient determines which end goes up or down; for an odd
degree with a negative leading coefficient, the left end goes up and the right end goes
down.

Additional Resources

For The Function G(x) = -8x”™7 + 4x Describe The End Behavior Using The Notation We
Discussed In Class

Understanding the end behavior of polynomial functions is a fundamental aspect of
calculus and algebra that offers insights into how functions behave as their input values
grow large in magnitude—either positively or negatively. Today, we delve into the specific
function G(x) = -8x"™7 + 4x, exploring its end behavior through the lens of the notation
and concepts discussed in class. This analysis not only enhances our comprehension of
polynomial functions but also equips us with the tools to predict their long-term behavior,
a skill essential for advanced mathematics and real-world applications.

The Structure of the Function G(x) = -8x™7 + 4x



Before diving into the end behavior, it’s crucial to understand the structure of the given
function:

- Leading Term: The dominant term is -8x"7.

- Lower-Order Term: The remaining term is +4x, which becomes insignificant for large
values of |x| compared to the leading term.

- Degree of the Polynomial: The degree is 7, an odd degree, which significantly influences
the end behavior.

The degree and the leading coefficient (the coefficient of the highest-degree term) are

central to determining how the polynomial behaves as x approaches positive and negative
infinity.

Polynomial End Behavior: Theoretical Foundations

Leading Term and Its Impact

The end behavior of polynomial functions is primarily governed by the leading term
because, as |x| becomes very large, the highest-degree term dominates the polynomial’s
value. The behavior at the extremes (as x approaches infinity or negative infinity) can be

inferred by analyzing this term.

- Degree (n): If n is odd, the ends of the graph go in opposite directions.
- Leading Coefficient (a): Determines whether these ends go up or down.

In our case:

- Degree, n = 7 (which is odd)
- Leading coefficient, a = -8 (negative)

Significance of the Leading Coefficient and Degree
- Since the degree is odd, the polynomial has opposite end behaviors at the two ends of the

X-axis.
- The sign of the leading coefficient determines which end goes up and which goes down.

Analyzing the End Behavior of G(x) = -8x"7 + 4x
Behavior as x approaches positive infinity (x = +)
For very large positive x:

- The leading term: -8x™7

- Because the degree is odd, as x = +®, X™7 = +o,

- Multiplying by -8: -8 4o = -,

The lower-order term, 4x, becomes negligible compared to the magnitude of -8x"7 for



large |x|. Therefore, the behavior is dominated by the leading term.
Conclusion:
-AsS X - 4o, G(X) - -».

This indicates that the graph of G(x) falls downward toward negative infinity as we move
to the right along the x-axis.

Behavior as x approaches negative infinity (x — -)
For very large negative x:

-x77:Since 7is odd, x™7 — - as X — -,
- Multiplying by -8: -8 (-©) = 4.

Again, the lower-order term 4x becomes insignificant at large |x]|.
Conclusion:
-Asx - -, G(X) - +=.

This means the graph rises upward toward positive infinity as we move to the left along
the x-axis.

Using Notation to Describe End Behavior

Mathematically, the end behavior of the polynomial G(x) can be summarized using limit
notation:

- As x approaches positive infinity:

\[
\lim {x \to +\infty} G(x) = -\infty
\]

- As x approaches negative infinity:

\[
\lim {x \to -\infty} G(x) = +\infty
\]

This notation succinctly captures the long-term tendencies of the function and is a
standard way to describe end behavior in calculus.

Visualizing the Graph: What Does the End Behavior Look Like?



Graphically, the function G(x) exhibits the typical features of an odd-degree polynomial
with a negative leading coefficient:

- Left end (x — -»): The graph rises sharply upward toward positive infinity.
- Right end (x — +«): The graph falls sharply downward toward negative infinity.

Between these extremes, the polynomial may have local maxima and minima, but the
dominant end behavior is dictated by the leading term.

Practical Implications and Real-World Applications
Understanding the end behavior of polynomials like G(x) is vital in various fields:

- Physics and Engineering: Predicting the long-term behavior of systems modeled by
polynomial equations.

- Economics: Analyzing profit or cost functions for understanding trends at large scales.
- Data Science: Fitting polynomial models to data and understanding their behavior
beyond the observed data range.

Knowing that G(x) tends to negative infinity as x increases and positive infinity as x
decreases can inform decisions about the stability and long-term outcomes of modeled
phenomena.

Summary of Key Points

- The polynomial G(x) = -8x”~7 + 4x is dominated by its leading term for large |x]|.

- Its degree (7) being odd implies the ends of the graph go in opposite directions.

- The negative leading coefficient causes the right end to go down (- -») and the left end
to go up (= +x).

- Using limit notation provides a precise mathematical description:

\[
\lim {x\to +\infty} G(x) = -\infty, \quad \text{and} \quad \lim {x \to -\infty} G(x) = +\infty.
\]

- Recognizing these behaviors aids in sketching graphs, analyzing functions, and applying
polynomial models practically.

Final Thoughts: The Power of End Behavior Analysis

The analysis of a polynomial's end behavior reveals much about its overall shape and
tendencies at the extremes, even without graphing. For the function G(x) = -8x"7 + 4x,
understanding that the ends go in opposite directions—upward on the negative side and
downward on the positive side—provides a foundational insight that can be extended to
more complex functions.



In class discussions and beyond, mastering this concept enables students and
professionals alike to predict, interpret, and utilize polynomial functions effectively,
whether in academic settings, scientific research, or industry applications. The notation
and reasoning involved in end behavior analysis are not just abstract mathematical
tools—they are essential for making sense of the long-term trends that govern many
systems in our world.
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