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Understanding the roots of a polynomial function is fundamental in algebra and calculus, especially
when it comes to analyzing the behavior of functions and solving equations. The question posed
here—how many positive real roots the function \( Y = X - 6x - 10x + 14x - 8 \) has—may initially
seem confusing due to the way the expression is written. However, with careful interpretation and
simplification, we can determine the number of positive real solutions.

In this article, we will explore the process of analyzing the roots of polynomial functions, focusing on
the given function's form, its possible roots, and the methods used to find and count positive real
roots. We'll also clarify the options provided and explain how to arrive at the correct answer through
mathematical reasoning.

---

Understanding the Given Function

Interpreting the Function Expression

The initial step is to accurately interpret the function:

\[
Y = X - 6x - 10x + 14x - 8
\]

Notice that the expression contains both uppercase \(X\) and lowercase \(x\). Typically, in algebra,
variable names are case-sensitive, but in many contexts, especially in polynomial functions, \(X\) and
\(x\) represent the same variable.

Assuming that the expression is intended to be a polynomial in a single variable \(x\), and that the
uppercase \(X\) is a typo or formatting inconsistency, the function simplifies to:

\[
Y = x - 6x - 10x + 14x - 8
\]

Now, combine like terms:



\[
Y = (x - 6x - 10x + 14x) - 8
\]

Calculate the sum of the coefficients:

\[
x - 6x = -5x
\]
\[
-5x - 10x = -15x
\]
\[
-15x + 14x = -x
\]

Thus, the entire expression simplifies to:

\[
Y = -x - 8
\]

This is a linear function in \(x\):

\[
Y(x) = -x - 8
\]

---

Finding the Roots of the Function

What Are Roots in This Context?

The roots (or zeros) of a function are the values of \(x\) for which \(Y(x) = 0\). For the simplified
function:

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

This indicates that the only root of the function is at \(x = -8\).



Are There Any Positive Roots?

Since the only root is at \(x = -8\), which is negative, there are no positive roots of this function.

---

Analyzing the Provided Multiple Choice Options

The options listed are:

- a. 3
- b. 2
- c. 2
- d. 3

But the question appears to be asking about the number of positive real roots, and based on the
simplified form, the answer is zero.

However, the options do not explicitly include zero. It’s possible the original expression or options
may have been misprinted or misinterpreted. Alternatively, the question may have intended to
analyze a different function or a more complex polynomial.

---

Re-evaluating the Original Expression

Given the confusion, let's consider an alternative interpretation: perhaps the original function was
meant to be:

\[
Y = x^3 - 6x^2 - 10x + 14x - 8
\]

or a similar polynomial with degree three, which is common in root analysis.

Suppose the function is:

\[
Y = x^3 - 6x^2 - 10x + 14x - 8
\]

Simplify:

\[
Y = x^3 - 6x^2 + 4x - 8
\]



Now, this is a cubic polynomial, and its roots can be analyzed using various techniques, including
Rational Root Theorem and Descartes' Rule of Signs.

---

Analyzing the Cubic Polynomial \(Y = x^3 - 6x^2 + 4x -
8\)

Applying Rational Root Theorem

The Rational Root Theorem states that any rational root, expressed in lowest terms as
\(\frac{p}{q}\), must have:

- \(p\) divides the constant term \(-8\),
- \(q\) divides the leading coefficient \(1\).

Possible rational roots are:

\[
\pm 1, \pm 2, \pm 4, \pm 8
\]

Test these values to find roots.

Testing for Roots

- For \(x=1\):

\[
1 - 6 + 4 - 8 = -9 \neq 0
\]

- For \(x=2\):

\[
8 - 24 + 8 - 8 = -16 \neq 0
\]

- For \(x=4\):

\[
64 - 96 + 16 - 8 = -24 \neq 0
\]



- For \(x=-1\):

\[
-1 - 6(1) + 4(-1) - 8 = -1 - 6 - 4 - 8 = -19 \neq 0
\]

- For \(x=-2\):

\[
-8 -6(4) + 4(-2) -8 = -8 - 24 - 8 - 8 = -48 \neq 0
\]

- For \(x=-4\):

\[
-64 - 6(16) + 4(-4) -8 = -64 - 96 - 16 - 8 = -184 \neq 0
\]

- For \(x=8\):

\[
512 - 6(64) + 4(8) - 8 = 512 - 384 + 32 - 8 = 152 \neq 0
\]

- For \(x=-8\):

\[
-512 -6(64) + 4(-8) -8 = -512 - 384 - 32 - 8 = -936 \neq 0
\]

No rational roots are evident. To determine the number of positive roots, use Descartes' Rule of
Signs.

Applying Descartes' Rule of Signs

Original polynomial:

\[
Y = x^3 - 6x^2 + 4x - 8
\]

Number of sign changes in coefficients:

- \(+ x^3\)
- \(- 6x^2\) (sign change: positive to negative)
- \(+ 4x\) (sign change: negative to positive)
- \(-8\) (sign change: positive to negative)

Total sign changes: 3



Therefore, the polynomial has 3 or 1 positive real roots.

Similarly, for negative roots, substitute \(x = -t\):

\[
Y(-t) = (-t)^3 - 6(-t)^2 + 4(-t) - 8 = -t^3 - 6t^2 - 4t - 8
\]

Coefficients:

\[
- t^3 - 6 t^2 - 4 t - 8
\]

All are negative, so zero sign changes, indicating no negative real roots.

---

Summary of Root Analysis

- The cubic polynomial \(Y = x^3 - 6x^2 + 4x - 8\) has:

- 3 or 1 positive real roots (by Descartes' Rule of Signs)
- 0 negative real roots

- The exact number of positive roots can be refined by graphing or applying numerical methods (like
Newton-Raphson) but based on sign analysis, the options of 2 or 3 positive roots are plausible.

---

Conclusion: Final Answer and Explanation

Given the options:

- a. 3
- b. 2
- c. 2
- d. 3

and the analysis above, the most consistent answer is a. 3, assuming the function is a cubic
polynomial with the described behavior.

Therefore, the most probable correct choice is:

a. 3



---

Final Thoughts

Determining the number of positive real roots of a polynomial involves careful interpretation of the
function, simplification, and application of rules such as Descartes' Rule of Signs and Rational Root
Theorem. It’s essential to clarify the form of the function before proceeding—whether it’s linear,
quadratic, cubic, or higher degree—as each case requires different methods.

In many real-world problems, especially those involving higher-degree polynomials, numerical
methods and graphing tools can provide additional insight into the roots' nature and count.

Always double-check the original function's expression, clarify variable notation, and apply
appropriate algebraic and analytical techniques to correctly determine the roots'

Frequently Asked Questions

How many positive real roots can the function y = x - 6x - 10x
+ 14x - 8 have?
The function simplifies to y = (1 - 6 - 10 + 14) x - 8 = (-1) x - 8, which is a linear function. Since it's
linear, it has at most one real root. To find the positive roots, set y = 0: -x - 8 = 0 => x = -8, which is
negative. Therefore, the function has 0 positive real roots.

What is the simplified form of the function y = x - 6x - 10x +
14x - 8?
Simplify the coefficients: 1x - 6x - 10x + 14x = (1 - 6 - 10 + 14) x = (-1) x. So, y = -x - 8.

Does the function y = -x - 8 have any positive real roots?
No. Setting y = 0 gives x = -8, which is negative. Therefore, there are no positive real roots.

Based on the simplified form, how many positive roots does
the function have?
Since the only root is at x = -8, which is negative, the function has 0 positive real roots.

Is there any possibility of the original function having more
than one positive root?
No. The original function simplifies to a linear function with only one root at x = -8, which is
negative. Hence, no positive roots are possible.



What method can be used to verify the number of positive
roots of the original polynomial?
Applying Descartes' Rule of Signs or factoring can help determine the number of positive roots. In
this case, the polynomial simplifies to a linear function, so direct solving suffices.

Why does the function y = x - 6x - 10x + 14x - 8 have only
negative roots?
Because after simplification, it reduces to y = -x - 8, which crosses the x-axis at x = -8, a negative
value, indicating the root is negative.

Given the options, which is the correct answer regarding the
number of positive roots?
d. 0, since the function has no positive roots after simplification.

Can the original polynomial y = x - 6x - 10x + 14x - 8 have any
positive roots before simplification?
No. Simplification shows it's a linear function with a negative root at x = -8, so no positive roots
exist.

What is the key step in determining the number of positive
roots for this function?
Simplifying the polynomial to its linear form and solving for y = 0 to check the sign of the root.

Additional Resources
How Many Positive Real Roots Can The Function Y = X - 6x - 10x + 14x - 8?

Understanding the behavior of polynomial functions, especially their roots, is a fundamental aspect
of algebra and calculus. The task of determining the number of positive real roots of a given function
involves analyzing the polynomial's structure, its derivatives, and the application of various
mathematical theorems. In this article, we delve into the detailed examination of the function:

Y = X - 6x - 10x + 14x - 8

to uncover how many positive real roots it possesses. While the expression appears somewhat
ambiguous due to the notation, a careful parsing reveals a pattern that can be systematically
explored.

---



Deciphering the Function: Clarifying the Expression

Before analyzing the roots, it's essential to understand the precise form of the function. The given
expression is:

Y = X - 6x - 10x + 14x - 8

It appears to combine multiple terms involving the variable x and constants. The notation suggests
that the initial term "X" might be a typo or a different notation for the variable, but assuming
consistency, it likely intends to represent a polynomial in x.

Possible interpretations:

1. Case 1: The expression as written might be a sum of terms:

Y = x - 6x - 10x + 14x - 8

which simplifies to:

Y = (x - 6x - 10x + 14x) - 8

2. Case 2: The initial "X" is just a capitalized variable, equivalent to lowercase "x".

Given the context, the most straightforward interpretation is:

Y = x - 6x - 10x + 14x - 8

---

Simplifying the Polynomial Expression

Let's proceed with the assumption that the function is:

Y = x - 6x - 10x + 14x - 8

which simplifies by combining like terms:

- First, combine the x-terms:

x - 6x - 10x + 14x

Calculating step-by-step:

x - 6x = -5x

-5x - 10x = -15x

-15x + 14x = -x



Thus, the polynomial simplifies to:

Y = -x - 8

This is a linear function, which drastically simplifies the root analysis.

Key insight: The function reduces to a simple linear expression:

Y = -x - 8

---

Analyzing the Simplified Function

Given the simplified form:

Y = -x - 8

we can analyze its roots, particularly focusing on positive x values.

Properties of Y = -x - 8:

- Slope: The coefficient of x is -1, indicating a decreasing line.
- Y-intercept: When x=0, Y = -8.
- Behavior:
- For x > 0, Y is negative since -x - 8 < 0.
- For x < 0, Y is positive, since -x - 8 > 0 when x < -8, but this is outside the scope of positive roots.

---

Number of Positive Real Roots

Since the function simplifies to:

Y = -x - 8

and the goal is to find positive roots (values of x > 0 where Y = 0), set:

0 = -x - 8

which leads to:

x = -8

This is a negative value, meaning the function crosses zero at x = -8, outside the positive domain.

Conclusion:



- The function does not have any roots for x > 0.
- The only root is at x = -8, a negative root.

---

Implications and Broader Context

Given this simplified analysis, the initial question about "How many positive real roots" can now be
addressed conclusively.

Summary of Findings:

- The polynomial reduces to a linear function: Y = -x - 8.
- It has exactly one root at x = -8.
- Since this root is negative, there are no positive roots.

Answer choice:

d. 0

---

Additional Perspectives: What if the Polynomial Were
Different?

In many polynomial root problems, the degree of the polynomial and its coefficients significantly
influence the number and nature of roots. Although our specific case simplifies to a linear function,
understanding how to analyze more complex polynomials is crucial.

General Strategies for Root Analysis

1. Factorization:

For higher-degree polynomials, factoring can reveal roots directly.

2. Sign Analysis:

- Use sign charts to determine where the function crosses the x-axis.
- Evaluate the polynomial at specific points to see where it changes signs.

3. Descarte's Rule of Signs:

- Provides an upper bound on the number of positive roots based on sign changes in the polynomial's
coefficients.

4. The Rational Root Theorem:



- Helps identify possible rational roots for polynomials with integer coefficients.

5. Graphical Methods:

- Sketching or computational tools can visualize the function's behavior.

6. Using Derivatives:

- Analyze the critical points to understand the maximum and minimum points, which inform the
number of roots.

---

Conclusion: Final Insights

In conclusion, the specific function provided simplifies to a linear form with a single root located at a
negative value of x. Therefore, there are no positive real roots of this function. This analysis
underscores the importance of simplifying and understanding the algebraic structure of functions
before attempting to determine their roots.

Final answer:

d. 0

This outcome aligns with the mathematical reasoning that, given the simplified form, the function
crosses the x-axis only at a negative value, confirming the absence of positive roots.

---

Broader Significance and Educational Takeaways

This exploration illustrates several key principles in algebra and calculus:

- Always carefully parse and simplify the given function.
- Understand the behavior of linear functions before moving to higher degrees.
- Use multiple methods to analyze roots, including algebraic, graphical, and theorem-based
approaches.
- Recognize that initial complexity might stem from notation ambiguities, which can be clarified
through systematic simplification.

In educational contexts, this example emphasizes the importance of clarity in problem statements
and the value of step-by-step analysis. For students and educators alike, mastering these techniques
ensures a robust understanding of polynomial behavior and root analysis.

---



In summary, the function Y = X - 6x - 10x + 14x - 8 simplifies to a linear function with no positive
roots, leading to the conclusion that the answer is option d. 0.
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