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Identify The Binomial That Is Not A Factor Of The Polynomial P(x) = 2x~3 - 7x"2
+ 10x + 24, 42x, 3x + 2x +

Introduction to Polynomial Factors and Binomials

Understanding polynomial factors is a fundamental aspect of algebra that helps in
simplifying complex expressions and solving equations efficiently. When dealing with
polynomials, one of the most common tasks is to identify binomials that are factors of a
given polynomial. This process involves factorization techniques, synthetic division, and
the Rational Root Theorem.

In this article, we will thoroughly analyze the polynomial:

\[ P(x) = 2x73-7x"2 + 10x + 24 \]

and determine which binomials are factors of \( P(x) \). We will also identify the binomial

that does not divide the polynomial evenly, clarifying the steps involved in factorization
and root testing.

Understanding the Polynomial \( P(x) \)

Before diving into factorization, it's essential to understand the structure of the polynomial
at hand.

Polynomial Breakdown

The polynomial is:

\[P(x) =2x"3-7x"2 + 10x + 24 \]

- Degree: 3 (cubic polynomial)

- Leading coefficient: 2

- Constant term: 24

Our goal is to find binomial factors of the form:

\[x-r\]

where \( r)) is a root of the polynomial, i.e., a value for which \( P(r) = 0).



Methods for Factoring Cubic Polynomials
To identify binomials that are factors of \( P(x) \), we use several algebraic techniques:
1. Rational Root Theorem

The Rational Root Theorem states that any rational root \( \frac{p}{q} \), in lowest terms,
of a polynomial with integer coefficients satisfies:

-\( p\) divides the constant term (here, 24)
-\( g ) divides the leading coefficient (here, 2)

Possible rational roots:

\[
\pm 1, \pm 2, \pm 3, \pm 4, \pm 6, \pm 8, \pm 12, \pm 24
\]

divided by:

\[
1,2
\]

which gives the list of potential roots:

\[

\pm 1, \pm 2, \pm 3, \pm 4, \pm 6, \pm 8, \pm 12, \pm 24, \pm \frac{1}{2}, \pm
\frac{3}{2}, \pm \frac{4}{2} (=\!2), \pm \frac{6}{2} (=\!3), \pm \frac{8}{2} (=\!4), \pm
\frac{12}{2} (=\!6), \pm \frac{24}{2} (=\'12)

\]

which simplifies to:

\[

\pm 1, \pm 2, \pm 3, \pm 4, \pm 6, \pm 8, \pm 12, \pm 24, \pm \frac{1}{2}, \pm
\frac{3}{2}, \pm \frac{4}{2} (=\!2), \pm \frac{6}{2} (=\!3), \pm \frac{8}{2} (=\!4),
\pm \frac{12} {2} (=\!6), \pm \frac{24} {2} (=\!12)

\]

Note: Some roots repeat; we only consider unique values.
2. Testing Possible Roots

We evaluate \( P(x) \) at each candidate to see if it yields zero. This can be done
systematically.



Step-by-Step Root Testing

Let's test some promising candidates:

Testing\(x =1\):

\[

P(1)=2(1)"3-7(1)"2+10(1)+24=2-7+ 10+ 24 =29\neq 0
\]

Testing \( x = -1\):

\[

P(-1) =2(-1)"3-7(¢-1)"2 4+ 10(-1) + 24 =-2-7-10+ 24 =5\neq 0
\]

Testing \(x = 2\):

\[

P(2) =2(8)-7(4) + 10(2) + 24 =16-28 + 20 + 24 =32 \neq O

\]

Testing \( x = -2 \):

\[

P(-2) = 2(-8) - 7(4) + 10(-2) + 24 =-16-28-20 + 24 =-40 \neq O
\]

Testing \(x = 3 \):

\[

P(3) =2(127)-7(9) + 10(3) + 24 =54 -63 + 30 + 24 =45 \neq 0
\]

Testing \( x = -3 \):

\[

P(-3) = 2(-27)-7(9) + 10(-3) + 24 =-54-63-30 + 24 =-123 \neq 0
\]

Testing \(x =4\):

\[

P(4) = 2(64) - 7(16) + 10(4) + 24 =128-112 + 40 + 24 =80 \neq O
\]

Testing \( x = -4 \):

\[

P(-4) = 2(-64) - 7(16) + 10(-4) + 24 =-128-112-40 + 24 = -256 \neq O
\]



Testing\(x =6\):

\[
P(6) = 2(216) - 7(36) + 10(6) + 24 = 432 - 252 + 60 + 24 = 264 \neq O
\]

Testing \( x = -6 \):

\[
P(-6) = 2(-216) - 7(36) + 10(-6) + 24 = -432 - 252 - 60 + 24 = -720 \neq O
\]

Finding Actual Roots

Since the above tests didn't yield zeros, we proceed to test fractional roots like \( \pm
\frac{1}{2}\).

Testing \( x = \frac{1}{2} \):

\[

P\left(\frac{1}{2}\right) = 2 \left(\frac{1}{2}\right)~3 - 7 \left(\frac{1}{2}\right)~2 + 10
\left(\frac{1} {2 }\right) + 24

\]

\[

= 2 \times \frac{1}{8} - 7 \times \frac{1}{4} + 5 + 24 = \frac{1}{4} - \frac{7}{4} + 5 +
24 = \frac{6}{4} + 29 = -\frac{3}{2} + 29 \neq O

\]

Testing \( x = -\frac{1}{2} \):

\[

2 \times \left(-\frac{1}{2}\right)"~3 - 7 \times \left(-\frac{1} {2 }\right)"~2 + 10 \times \left(-
\frac{1}{2}\right) + 24

\]

\[

= 2 \times -\frac{1}{8} - 7 \times \frac{1}{4} - 5 + 24 = \frac{1}{4} - \frac{7}{4} -5 +
24 =-2-5+24=17\neq 0

\]

Alternative Approach: Polynomial Division and Synthetic Division

Since direct substitution isn't revealing roots easily, alternative techniques like synthetic
division or factoring by grouping can be used.



Factoring by Grouping
Let's attempt to factor \( P(x) \) by grouping:

\[
P(x) =2x"3-7x"2 + 10x + 24
\]

Group as:

\[
(2x73 - 7x72) + (10x + 24)
\]

Factor each:

\[
Xx~2(2x-7) + 2(5x + 12)
\]

The expressions inside parentheses are different: \( 2x - 7\) and \( 5x + 12 ). Since they
don't match, grouping doesn't help.

Using Polynomial Synthetic Division
Let’s test \( x = 2\) again with synthetic division to confirm whether \( x - 2'\) is a factor.
Synthetic division for \( x = 2 \):

Coefficients: 2 | -7 | 10 |

Frequently Asked Questions

What is the polynomial P(x) given in the problem?

P(x) = 2x73-7x"2 + 10x + 24x + 42x + 3x + 2x + (Note: The polynomial appears to have
some repetitions; the simplified form should be clarified for proper factoring.)

How do you interpret the polynomial P(x) to identify its
factors?

To identify factors of P(x), first simplify the polynomial, then use methods like factoring by
grouping, synthetic division, or the Rational Root Theorem to find its binomial factors.



What is the significance of binomials in polynomial
factorization?

Binomials are factors of polynomials that are expressions with two terms, such as (x + a)
or (x - b). Identifying binomial factors helps in breaking down complex polynomials into
simpler, multiplicative components.

What method can be used to determine if a binomial is a
factor of P(x)?

You can use synthetic division or polynomial division to test whether dividing P(x) by the
binomial yields a zero remainder, indicating it is a factor.

Are there common binomial factors that frequently
appear in cubic polynomials?

Yes, common binomial factors include (x + k) or (x - k), where k is a rational root of the
polynomial, often found using the Rational Root Theorem.

How can the Rational Root Theorem assist in identifying
binomial factors of P(x)?

The Rational Root Theorem provides possible rational roots (and thus binomial factors) by
considering factors of the constant term over factors of the leading coefficient, guiding
you to potential binomial factors to test.

Given the polynomial P(x), how would you proceed to
identify which binomials are not factors?

First, simplify the polynomial, then find its roots or factors using synthetic division or
factoring techniques. Binomials that do not divide the polynomial evenly (leave a non-zero
remainder) are not factors.

Additional Resources

Identify The Binomial That Is Not A Factor Of The Polynomial P(x) = 2x~3 - 7x™2 + 10x +
24,42x"3 + 3x + 2x +

In the realm of algebra, factoring polynomials is a fundamental skill that unlocks a deeper
understanding of their structure and roots. Today, we explore a specific question: Identify
the binomial that is not a factor of the polynomial P(x) = 2x73 - 7x™2 + 10x + 24, 42x"3
+ 3x + 2x +. While the expression appears complex due to its concatenation and possible
typographical errors, the core idea revolves around testing various binomials to determine
whether they divide the polynomial evenly. This process involves applying the Factor
Theorem, synthetic division, and polynomial division techniques.



In this article, we will dissect the problem thoroughly, clarifying the polynomial's
structure, analyzing potential binomial factors, and finally determining which binomial
does not divide the polynomial. By approaching the problem step-by-step, we aim to
provide an accessible yet comprehensive guide suitable for students, educators, and math
enthusiasts alike.

Understanding the Polynomial Expression

Before identifying factors, it is essential to interpret the given polynomial correctly. The
expression provided is:

P(x) = 2x3 7x2 10x + 24.x42x 3x + 2x +

At first glance, the expression appears jumbled with missing operators or typographical
errors. A logical reconstruction, based on standard polynomial notation, suggests the
intended polynomial might be:

P(x) =2x73-7x"2 + 10x + 24 + 42x"3 + 3x + 2x

This hypothesis stems from common algebraic patterns and the presence of similar terms.
Combining like terms, the polynomial simplifies to:

P(x) = (2x"3 + 42x73) + (-7x72) + (10x + 3x + 2x) + 24
Calculating each group:

- Cubic terms: 2x"3 + 42x"3 = 44x"3

- Quadratic term: -7x"2

- Linear terms: 10x + 3x + 2x = 15x

- Constant term: 24

Thus, the simplified polynomial is:

P(x) = 44x"3-7x"2 + 15x + 24

This reconstructed form makes the problem manageable and aligns with standard
polynomial analysis.

Potential Binomial Factors: The Candidates

The next step is to identify potential binomials that could be factors of the polynomial.
Typically, binomial factors are of the form (x - a) or (x + a), where 'a' is a rational root of



the polynomial.
Common binomial factors to test include:

-x+1)
-(x-1)
-(x+2)
-(x-2)
-(x+ 3)
- (x-3)
-(x + 4)
-(x-4)
-(x+ 06)
- (x - 6)

The Rational Root Theorem provides a systematic way to identify possible rational roots,
which are factors of the constant term divided by factors of the leading coefficient.

Applying Rational Root Theorem:

- Constant term: 24
- Leading coefficient: 44

Factors of 24: +1, +2, +3, +4, +6, +8, +12, +24
Factors of 44: =1, £2, 4, +11, +22, +44
Possible rational roots are ratios of these factors:

\[
\pm \frac{\text{factor of 24} } {\text{factor of 44} }

\]

Possible roots include:

\[

\pm 1, \pm \frac{1}{2}, \pm \frac{1} {4}, \pm \frac{1}{11}, \pm \frac{1}{22}, \pm
\frac{1}{44},

\]

\[

\pm 2, \pm \frac{2}{2} = 1, \pm \frac{2}{4} = \frac{1}{2}, \pm \frac{2} {11}, \pm
\frac{2} {22} = \frac{1}{11}, \pm \frac{2} {44} = \frac{1}{22},

\]

and similarly for other factors.

Instead of listing all, focusing on the most common candidates simplifies the process:
-x=1

-x=-1
-x =2
-x =-2

-x=3



Testing Potential Roots Using Synthetic Division

To determine whether a candidate is a root, we substitute the value into the polynomial or
perform synthetic division.

Example: Testing x = 1

Plug into P(x):

P(1) =44(1)"3-7(1)"2+15(1) + 24 =44-7+ 15+ 24 =76
Since P(1) # 0, x = 1 is not a root, and (x - 1) is not a factor.
Example: Testing x = -1

P(-1) = 44(-1)"3-7(-1)"2 + 15(-1) + 24 = -44 -7 - 15 + 24 = -42
Not zero, so (x + 1) is not a factor.

Example: Testing x = 2

P(2) = 44(8) - 7(4) + 15(2) + 24 = 352 - 28 + 30 + 24 = 378
Not zero.

Example: Testing x = -2

P(-2) = 44(-8) - 7(4) + 15(-2) + 24 = -352 - 28 - 30 + 24 = -386
No.

Similarly, test x = 3:

P(3) =44(27)-7(9) + 15(3) + 24 =1188-63 + 45 + 24 = 1194
No.

Test x = -3:

P(-3) = -44(27)-7(9)-45+ 24 =-1188-63-45 + 24 =-1272

No.



Test x=4:

P(4) = 44(64) - 7(16) + 15(4) + 24 = 2816-112 + 60 + 24 = 2788
No.

Test x=-4:

P(-4) = -44(64) - 7(16) - 60 + 24 = -2816 -112 -60 + 24 = -2964
No.

Proceeding with other possible roots like +1/2, +£1/4, etc., becomes tedious, but synthetic
division simplifies this process.

Applying Synthetic Division to Confirm Roots

Let's test x = -1/2. First, multiply through to clear fractions, or use synthetic division with
the decimal approximation.

Alternatively, test x = -1/2:

Calculate P(-0.5):

P(-0.5) = 44(-0.5)"3 - 7(-0.5)"2 + 15(-0.5) + 24
Compute step-by-step:

-(-0.5)"3 =-0.125

-44-0.125 =-5.5
-(-0.5)"2 =0.25

--70.25=-1.75
-15-0.5=-7.5
Sum:

-55-1.75-75+24=(-55-1.753)+ (-7.5+24)=-7.25+ 16.5 = 9.25
Not zero, so x = -1/2 is not a root.

Similarly, testing other candidates yields similar results—they are not roots, indicating the
polynomial does not have these as rational roots.



Identifying the Binomial That Is Not A Factor

Given the above, none of the common rational roots tested resulted in zero, suggesting the
polynomial may not be factorable over the rationals in simple binomial factors. However,
the problem's context implies that among certain binomials, one does not divide P(x).

Suppose the set of binomials tested are:
-(x+ 2)

- (x-3)

-(x+4)

- (x-6)

Let's verify (x - 3):

P(3) = 44(27)-7(9) + 15(3) + 24 =1188-63 + 45+ 24 =1194 =20

Identifv The Binomial That Is Not A Factor Of The Polynomial
P X 2x3 7x2 10x 24 X 42x 3x 2x

Identify The Binomial That Is Not A Factor Of The Polynomial P X 2x3 7x2 10x 24 X 42x 3x 2x
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