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Understanding whether a specific value, such as x = 8, is a factor of a function involves exploring the
relationship between the value and the function's output. In particular, determining if x = 8 is a root
of the function F(x) = 2x^3 + 17x^2 + 64 requires evaluating the function at x = 8 and analyzing the
results. This article provides a comprehensive guide on how to assess whether x = 8 is a factor of the
given function, including the necessary mathematical concepts, step-by-step procedures, and
implications of the findings.

Understanding Factors and Roots of a Function

What Does It Mean for a Number to Be a Factor of a Function?
In algebra, when we say that a number x = a is a factor of a polynomial function F(x), it means that
plugging x = a into the function yields zero: F(a) = 0. This is because factors correspond to roots or
zeros of the function. If F(a) = 0, then (x - a) is a factor of the polynomial, and the polynomial can be
factored as (x - a) times another polynomial.

The Connection Between Factors and Roots
- Root of a function: The value x = a is called a root or zero of F(x) if F(a) = 0.
- Factor theorem: States that if F(a) = 0, then (x - a) is a factor of F(x). Conversely, if (x - a) is a factor,
then F(a) = 0.

Analyzing the Function F(x) = 2x^3 + 17x^2 + 64 at
x=8

Step 1: Substitute x = 8 into the function
To determine whether x = 8 is a root of F(x), evaluate F(8):

F(8) = 2(8)^3 + 17(8)^2 + 64

Calculate each term:

- 8^3 = 512
- 8^2 = 64

So,



F(8) = 2 512 + 17 64 + 64

Compute each part:

- 2 512 = 1024
- 17 64 = 1088

Add all together:

F(8) = 1024 + 1088 + 64 = 1024 + 1088 + 64

Sum step-by-step:

- 1024 + 1088 = 2112
- 2112 + 64 = 2176

Step 2: Interpret the result
Since F(8) = 2176, which is not zero, x = 8 is not a root of the function. Therefore, the factor (x - 8)
does not divide F(x) evenly, and x = 8 is not a factor of the polynomial.

Implications of the Result
Because F(8) ≠ 0, the polynomial F(x) = 2x^3 + 17x^2 + 64 does not have x = 8 as a root, and
consequently, (x - 8) is not a factor of the polynomial.

However, understanding the broader context of factors and roots is essential when analyzing
polynomials.

How to Find Factors of a Polynomial

Though in this case x=8 is not a factor, understanding the process of factorization can help in other
contexts.

1. Rational Root Theorem
This theorem helps find possible rational roots of polynomial equations with integer coefficients.

- For the polynomial F(x) = 2x^3 + 17x^2 + 64, the possible rational roots are of the form ±(factor of
constant term)/(factor of leading coefficient).

- Constant term: 64
- Leading coefficient: 2

Factors of 64: ±1, ±2, ±4, ±8, ±16, ±32, ±64
Factors of 2: ±1, ±2



Possible rational roots:

- ±1, ±2, ±4, ±8, ±16, ±32, ±64 divided by 1 or 2

Thus, the candidate roots include:

±1, ±2, ±4, ±8, ±16, ±32, ±64, ±1/2, ±3/2, ±4/2= ±2, etc.

This process helps narrow down potential roots for testing.

2. Synthetic Division
Once potential roots are identified, synthetic division can be used to test whether they are actual
roots, which would confirm factors.

3. Polynomial Factoring
If roots are found, the polynomial can be factored into linear factors, simplifying solving or analyzing
the function.

Summary and Practical Applications

Key Takeaways
- To determine if x = 8 is a factor, evaluate F(8).
- If F(8) = 0, then (x - 8) is a factor.
- In this case, since F(8) ≠ 0, x = 8 is not a root, and (x - 8) is not a factor.
- The factor theorem provides a straightforward way to connect roots and factors.

Practical Applications of Factor Analysis
Understanding factors of polynomials is essential in various fields such as:

- Solving algebraic equations
- Polynomial division and simplification
- Graphing polynomial functions
- Engineering and physics for modeling systems
- Computer science algorithms involving polynomial computations

Conclusion
In conclusion, by evaluating the function at x = 8, we have established that x = 8 is not a root of F(x)
= 2x^3 + 17x^2 + 64. Therefore, (x - 8) is not a factor of this polynomial. Recognizing whether a
specific value is a factor involves straightforward substitution and application of the factor theorem.



For other polynomials, especially those with unknown roots, tools such as the Rational Root Theorem
and synthetic division are invaluable in factorization and analysis. Mastery of these concepts
enhances problem-solving skills in algebra and beyond, enabling students and professionals to
analyze polynomial functions effectively and efficiently.

Frequently Asked Questions

How can I determine if x=8 is a factor of the function F(x) =
2x^3 + 17x^2 + 64?
To check if x=8 is a factor, substitute x=8 into the function and see if F(8) = 0. If it equals zero, then
(x - 8) is a factor.

What is the process to verify whether 8 is a root of the
polynomial 2x^3 + 17x^2 + 64?
Evaluate F(8) by plugging in x=8: F(8) = 2(8)^3 + 17(8)^2 + 64. If the result is zero, 8 is a root and
thus a factor.

Is checking F(8) sufficient to confirm if x=8 is a factor of the
function?
Yes, for polynomial functions, if F(8) = 0, then (x - 8) is a factor. Otherwise, it is not a factor.

Can synthetic division help me determine if 8 is a factor of
F(x) = 2x^3 + 17x^2 + 64?
Yes, synthetic division can be used to divide the polynomial by (x - 8). If the remainder is zero, then 8
is a factor.

What is the value of F(8) for the given function, and does it
indicate that 8 is a factor?
Calculating F(8): 2(8)^3 + 17(8)^2 + 64 = 2512 + 1764 + 64 = 1024 + 1088 + 64 = 2176. Since
F(8) ≠ 0, 8 is not a root and not a factor.

If F(8) ≠ 0, can 8 still be a factor of the polynomial?
No, for polynomial functions, only roots (values where F(x) = 0) correspond to linear factors. Since
F(8) ≠ 0, 8 is not a factor.

Are there other methods besides substitution to check if 8 is a



factor of the polynomial?
Yes, synthetic division or polynomial factorization techniques can be used to determine if (x - 8)
divides the polynomial evenly.

Based on the calculation, is 8 a factor of F(x) = 2x^3 + 17x^2
+ 64?
No, since F(8) ≠ 0 (it's 2176), x=8 is not a root, so (x - 8) is not a factor of the polynomial.

Additional Resources
Factoring is a fundamental concept in algebra that serves as the backbone for understanding
polynomial functions, solving equations, and analyzing mathematical relationships. When exploring
whether a specific number, like 8, is a factor of a polynomial function, it involves evaluating the
function at particular points, understanding divisibility, and applying algebraic techniques. In this
article, we will examine the question: Is 8 a factor of the function F(x) = 2x³ - 17x² + 64? We will
explore what it means for a number to be a factor of a polynomial, how to test divisibility, and the
implications of those results, providing an in-depth analysis suitable for students, educators, and
math enthusiasts alike.

---

Understanding the Concept of Factors in Polynomial
Functions

What Does It Mean for a Number to Be a Factor of a
Polynomial?

In algebra, a number a is considered a factor of a polynomial F(x) if (x - a) is a factor of F(x). This
means that when you divide F(x) by (x - a), the result is a polynomial with no remainder. In the
context of evaluating whether 8 is a factor of F(x), the key question is whether x = 8 is a root (or zero)
of the polynomial, which would imply F(8) = 0.

Key points:

- If F(8) = 0, then (x - 8) divides F(x) evenly, and 8 is a root of the polynomial.
- If F(8) ≠ 0, then (x - 8) is not a factor, and 8 is not a root.

Note: The phrase “8 is a factor” can sometimes be confusing because it might imply that 8 divides the
polynomial as a number, but in polynomial algebra, it typically refers to the linear factor (x - 8).

---



Evaluating the Function F(x) at x = 8

Given Function:

\[ F(x) = 2x^3 - 17x^2 + 64 \]

The first step to determine whether 8 is a factor is to evaluate F(8).

Calculating F(8):

Let's substitute x = 8 into the function:

\[
F(8) = 2 \times 8^3 - 17 \times 8^2 + 64
\]

Breaking down each term:

- \(8^3 = 8 \times 8 \times 8 = 512\)
- \(8^2 = 8 \times 8 = 64\)

Now, compute each component:

\[
F(8) = 2 \times 512 - 17 \times 64 + 64
\]

\[
F(8) = 1024 - (17 \times 64) + 64
\]

Calculate \(17 \times 64\):

- \(17 \times 64 = (10 + 7) \times 64 = 10 \times 64 + 7 \times 64 = 640 + 448 = 1088\)

Now, substitute back:

\[
F(8) = 1024 - 1088 + 64
\]

Perform the operations:

- \(1024 - 1088 = -64\)
- \(-64 + 64 = 0\)



Result:

\[
F(8) = 0
\]

---

Interpreting the Result: Is 8 a Factor?

Since F(8) = 0, the point x = 8 is a root of the polynomial F(x). This directly implies that (x - 8) is a
factor of F(x).

Conclusion:

> Yes, 8 is a factor of the function F(x) = 2x³ - 17x² + 64.

This means the polynomial can be factored as:

\[
F(x) = (x - 8) \times Q(x)
\]

where Q(x) is a quadratic polynomial. To find the complete factorization, we can perform polynomial
division or synthetic division.

---

Dividing F(x) by (x - 8): Polynomial Division

Using Synthetic Division

Synthetic division is a fast method for dividing a polynomial by a linear factor (x - a), especially when
a is known to be a root.

Set up synthetic division with root 8:

Coefficients of F(x):

- \(2\) (for \(x^3\))
- \(-17\) (for \(x^2\))
- \(0\) (for \(x^1\), since no \(x\) term is present)
- \(64\) (constant term)

Procedures:



1. Write the coefficients: 2 | -17 | 0 | 64
2. Bring down the 2.
3. Multiply 2 by 8: 2 × 8 = 16. Add to -17: -17 + 16 = -1.
4. Multiply -1 by 8: -1 × 8 = -8. Add to 0: 0 + (-8) = -8.
5. Multiply -8 by 8: -8 × 8 = -64. Add to 64: 64 + (-64) = 0.

Result:

- The quotient coefficients are: 2 | -1 | -8
- The remainder is 0, confirming divisibility.

The quotient polynomial:

\[
Q(x) = 2x^2 - x - 8
\]

---

Factorizing the Quadratic Quotient

Now, factor Q(x) = 2x^2 - x - 8:

Find two numbers that multiply to \(2 \times (-8) = -16\) and sum to \(-1\).

Possible pairs:

- 1 and -16 (sum = -15)
- -1 and 16 (sum = 15)
- 2 and -8 (sum = -6)
- -2 and 8 (sum = 6)
- 4 and -4 (sum = 0)

None sum to \(-1\), so let's use the quadratic formula:

\[
x = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a}
\]

Where \(a=2\), \(b=-1\), \(c=-8\):

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

\[
x = \frac{1 \pm \sqrt{1 + 64}}{4} = \frac{1 \pm \sqrt{65}}{4}
\]



Since \(\sqrt{65}\) is irrational (~8.062), the quadratic factors over the real numbers as:

\[
Q(x) = 2x^2 - x - 8 = 0
\]

has irrational roots, so the quadratic is irreducible over the rationals.

---

Complete Factorization and Final Conclusion

Full factorization of F(x):

\[
F(x) = (x - 8) \times (2x^2 - x - 8)
\]

The quadratic 2x^2 - x - 8 cannot be factored further over the rationals, but it can be expressed as:

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

with roots:

\[
x = \frac{1 \pm \sqrt{65}}{4}
\]

Summary:

- Fact: \(F(8) = 0\)
- Implication: (x - 8) divides F(x) exactly, confirming that 8 is a root.
- Conclusion: 8 is a factor in the sense that (x - 8) is a linear factor of F(x).

---

Additional Insights and Applications

Why Is This Important?

Understanding whether a number like 8 is a factor of a polynomial is crucial in multiple areas:

- Polynomial Factorization: Breaking down complex expressions into simpler factors.



- Root Finding: Identifying roots helps graph the function and solve equations.
- Divisibility Tests: Quickly checking if a polynomial has a certain root by evaluating at that point.
- Applications in Engineering and Physics: Polynomial functions model real-world phenomena; knowing
roots and factors helps in optimization and analysis.

Practical Steps to Test for Factors in General:

1. Evaluate the polynomial at the candidate root: If F(a) = 0, then (x - a) is a factor.
2. Perform polynomial division to factor out (x - a).
3. Repeat to factor further if needed.

Common pitfalls include neglecting to consider the polynomial’s degree, coefficients, or
miscalculating evaluations

Is X 8 A Factor Of The Function F X 2x3 17x2 64

Is X 8 A Factor Of The Function F X 2x3 17x2 64

Related Articles
Help Me In This Question Step By Step Explanation
Find An Expressiom For The Shaded Region. Simplify.
5 Diferencias Entre Articulos Y Noticia?

Back to Home

https://sip.evo9x.com/ma02/is-x-8-a-factor-of-the-function-f-x-2x3-17x2-64.pdf
https://sip.evo9x.com/ma02/help-me-in-this-question-step-by-step-explanation.pdf
https://sip.evo9x.com/ma02/find-an-expressiom-for-the-shaded-region-simplify.pdf
https://sip.evo9x.com/ma02/5-diferencias-entre-articulos-y-noticia.pdf
https://sip.evo9x.com

