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Understanding the concepts of polynomial division, remainders, and factors is fundamental in
algebra. When we encounter a polynomial expression like 3x - 2x - 7x + 6 and are asked to divide it
by a binomial such as x + 1, a natural question arises: what is the remainder of this division?
Additionally, determining whether x + 1 is a factor of the polynomial involves examining if the

remainder is zero. This article explores these questions in detail, providing step-by-step methods,
explanations, and insights into polynomial division, the Remainder Theorem, and factors.

Understanding Polynomial Expressions and Division

Before delving into the specific problem, it’s essential to understand some foundational concepts:

What Is a Polynomial?

A polynomial is an algebraic expression consisting of variables, coefficients, and non-negative
integer exponents. Examples include:

-3x-2x-7x+6
-4x"~3 +2x-5
-x"2-9

The degree of a polynomial is the highest exponent of the variable in the expression.

Polynomial Division

Dividing a polynomial by a binomial (like x + 1) involves determining how many times the divisor fits
into the dividend, along with the leftover, called the remainder. Polynomial division can be
performed using:

- Long division method
- Synthetic division (optimized for divisors of the form x - ¢)



Step-by-Step Solution to the Given Problem

The problem asks:

- What is the remainder of dividing 3x - 2x- 7x + 6 by x + 1?
- Is x + 1 a factor of the polynomial?

Let's analyze each part systematically.

Step 1: Simplify the Polynomial

Combine like terms:
3x-2x-7x+ 6
Calculations:
-3x-2x=X

-X-7x = -6x

- So, the simplified polynomial is:

-6xX + 6

Step 2: Set Up Polynomial Division

The simplified polynomial is:
P(x) =-6x+ 6
We need to divide P(x) by:

Dx)=x+1

Performing Polynomial Division

Method 1: Polynomial Long Division

Let's perform long division:

Divide -6x + 6 by x + 1.



1. Divide the leading term: -6x + x = -6

2. Multiply divisor by -6: (x + 1) -6 = -6x - 6

3. Subtract: (-6x + 6) - (-6x-6) = (-6x +6) + 6x+ 6 =0+ 12 =12
Result:

- Quotient: -6
- Remainder: 12

Thus,

(6x+6)+(x+1)=-6+(12/(x+1))

Method 2: Synthetic Division (Optional)

Synthetic division is more straightforward when dividing by binomials of the form x - c. Since our
divisor is x + 1, rewrite as x - (-1).

Setc =-1.

Coefficients of P(x):

- For -6x + 6, coefficients are: -6 (for x), 6 (constant term).
Perform synthetic division:
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The final row's last number, 12, is the remainder.

Again, the remainder is 12.

Interpreting the Remainder and Factors

What Does the Remainder Tell Us?

The Remainder Theorem states:



> If a polynomial P(x) is divided by (x - ¢), the remainder is P(c).
In our case, divisor is x + 1, which can be written as x - (-1). So:
- Remainder = P(-1)

Let's verify:

P(x) =-6x+ 6

P-1)=-6(-1)+6=6+6=12

This matches our calculated remainder, confirming the Remainder Theorem.

Is x + 1 a Factor of the Polynomial?

A binomial (x + 1) is a factor of the polynomial if and only if the remainder when dividing by (x + 1)
is zero.

Since the remainder is 12, which is not zero, x + 1 is not a factor of the polynomial.

Key Points and Summary

- The simplified polynomial is -6x + 6.

- Dividing -6x + 6 by x + 1 yields a quotient of -6 and a remainder of 12.

- The Remainder Theorem confirms that P(-1) = 12, matching our division result.
- Since the remainder is not zero, x + 1 is not a factor of the polynomial.

Additional Insights into Polynomial Factors and
Remainders

Understanding Factors and the Remainder Theorem

The Remainder Theorem simplifies the process of testing whether a binomial is a factor:

- To check if x - ¢ is a factor, evaluate P(c).
- If P(c) = 0, then x - ¢ divides the polynomial evenly, i.e., it's a factor.
-If P(c) # 0, then x - ¢ is not a factor.



Applying this to x + 1, which is x - (-1):

- Compute P(-1).
-Since P(-1) =12 # 0, x + 1 is not a factor.

Why Is This Important?

Understanding these concepts helps in:

- Factoring polynomials efficiently.

- Solving polynomial equations.

- Simplifying algebraic expressions.

- Analyzing polynomial behavior and roots.

Practical Applications in Mathematics and Beyond

Polynomial division, remainders, and factors are not just academic exercises; they have real-world
applications:

- Engineering: Signal processing involving polynomial filters.
- Computer Science: Polynomial hashing and error detection.
- Physics: Polynomial approximations of physical phenomena.
- Economics: Polynomial regression models for data analysis.

Conclusion

In summary, the division of the polynomial 3x - 2x - 7x + 6 by x + 1 results in a quotient of -6 with a
remainder of 12. Since the remainder is not zero, x + 1 is not a factor of the polynomial. This
analysis underscores the importance of the Remainder Theorem in polynomial algebra, providing a
quick method to determine remainders and factors without extensive division.

Understanding these fundamental concepts empowers students and professionals alike to solve
complex algebraic problems efficiently and lays the groundwork for advanced mathematical studies
and practical applications.
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Frequently Asked Questions

What is the simplified form of the polynomial 3x - 2x - 7x + 6?
The simplified form is (3x - 2x - 7x + 6) = (-6x + 06).

How do you find the remainder when dividing a polynomial by
a binomial like x + 1?

You can use synthetic division or substitute x = -1 into the polynomial to find the remainder.

What is the value of the polynomial 3x - 2x-7x + 6 at x = -1?
At x = -1, the polynomial equals 3(-1) - 2(-1) - 7(-1) + 6 =-3+2+ 7+ 6 = 12.

What does it mean if the remainder of the polynomial divided
by x + 1 is zero?

It means x + 1 is a factor of the polynomial.

Is x + 1 a factor of the polynomial 3x - 2x - 7x + 6?

No, because the remainder when dividing by x + 1 is 12, not zero, so x + 1 is not a factor.

How do you determine if a binomial like x + 1 is a factor of a
polynomial?

You substitute x = -1 into the polynomial; if the result is zero, then x + 1 is a factor.

What is the remainder when dividing 3x - 2x - 7x + 6 by x + 1?

The remainder is 12, as calculated by substituting x = -1 into the polynomial.

Can synthetic division be used to find the remainder in this
case?

Yes, synthetic division can be used, but substituting x = -1 is often simpler for linear divisors.

What is the importance of determining whether a binomial is a
factor of a polynomial?

It helps in factoring the polynomial completely and solving polynomial equations efficiently.



Summarize the steps to find the remainder of (3x - 2x - 7x + 6)
divided by x + 1.

Simplify the polynomial to -6x + 6, substitute x = -1, and evaluate: -6(-1) + 6 =6 + 6 = 12. The
remainder is 12.

Additional Resources
What Is The Remainder Of 3x - 2x - 7x +6 Divided By X+1? Is X+1 A Factor Of The Polynomial?

In the realm of algebra, understanding how polynomials divide and the implications of their factors
is fundamental. Such concepts are not only essential for solving equations but also serve as building
blocks for more advanced topics in mathematics. Today, we delve into a common yet instructive
question: What is the remainder when the polynomial 3x - 2x - 7x + 6 is divided by X + 1? Further,
we explore whether X + 1 is a factor of this polynomial, unpacking the process step-by-step to clarify
these algebraic principles.

Deciphering the Polynomial: Simplification First

Before addressing the division, it’s crucial to simplify the polynomial expression itself. The given
polynomial is:

3x-2x-7x+ 6

At first glance, the expression contains like terms involving x, along with a constant. Combining like
terms involves straightforward algebra:

- Combine the x-terms: 3x - 2x - 7x

- Sum these: (3x - 2x) = X

- Then: x - 7x = -6x

So, the simplified polynomial becomes:

-6x + 6

This simplification is a vital step because it clarifies what we're dividing and makes the subsequent
calculations more manageable.

Understanding Polynomial Division and the Remainder Theorem

When dividing a polynomial \( P(x) \) by a binomial of the form \( x - a \), the Remainder Theorem
provides a quick and elegant shortcut to find the remainder. It states:

> The remainder when \( P(x) \) is divided by \( x - a\) is equal to \( P(a) \).



In our case, the divisor is \( x + 1), which can be rewritten as \( x - (-1) \). Recognizing this, the
Remainder Theorem suggests that to find the remainder, we evaluate the polynomial at \( x = -1 ).

Applying the Remainder Theorem: Calculating the Remainder
Given our simplified polynomial:

\[

P(x) =-6x+ 6

\]

and divisor:

\[
x+1=x-(1)
\]

we evaluate \( P(-1) \):

\[

P(-1) =-6\times (-1) + 6 =6 + 6 =12

\]

Therefore, the remainder when \( P(x) \) is divided by \( x + 1) is 12.

This means that, after dividing, the polynomial doesn't divide evenly; there's a leftover of 12,
indicating \( x + 1) is not a factor of the polynomial.

Is\(x + 1\) a Factor? Interpreting the Remainder

In algebra, a polynomial \( P(x) \) has \( x + 1) as a factor if and only if dividing \( P(x) \) by \( x + 1
\) results in a zero remainder. Since our calculation shows a remainder of 12, it follows:

> \(x + 1)) is not a factor of the polynomial \( -6x + 6 ).
This conclusion aligns with the fundamental theorem of algebra: the factors of a polynomial are

directly related to the roots of the polynomial. Here, because \( P(-1) \neq 0 \), \( x = -1\) is not a
root, and thus \( x + 1) does not divide the polynomial evenly.

Broader Implications and Related Concepts

Understanding this division process and the application of the Remainder Theorem has several
valuable implications:

- Factorization: To factor the polynomial completely, one must identify its roots. Since \( P(-1) \neq 0



\), \(x =-1\)is notaroot,so\(x + 1\)isn't a factor.

- Polynomial division: The division process can be carried out explicitly, using long division or
synthetic division, to find the quotient and verify the remainder.

- Zero Remainder Tests: The Remainder Theorem provides a quick test for divisibility by linear
factors, saving time in algebraic manipulations.

Exploring Polynomial Division: A Closer Look

While the Remainder Theorem offers a swift shortcut, understanding the explicit division process
can deepen comprehension. Let’s briefly outline how polynomial long division would proceed in this
context:

1. Set up the division: Divide \(-6x + 6 \) by \( x + 1\).

2. Divide the leading terms: \( -6x \divx = -6 ).

3. Multiply: \( -6 \times (x + 1) = -6x- 6 \).

4. Subtract: \( (-6x + 6) - (-6x-6) =0+ 12 =12\).

5. Result: The quotient is \( -6 \), and the remainder is 12.

This explicit division confirms the earlier result obtained via the Remainder Theorem.

Final Thoughts: Key Takeaways

- Simplify the polynomial before dividing to avoid confusion.

- Use the Remainder Theorem to quickly find the remainder when dividing by \( x + 1) by
evaluating at \(x =-1).

- A non-zero remainder indicates that \( x + 1) is not a factor.

- Polynomial division can be carried out explicitly for detailed understanding or verification.

Conclusion

The exploration of the polynomial \( 3x - 2x - 7x + 6\), simplified to \( -6x + 6 ), illustrates important
algebraic principles. When dividing this polynomial by \( x + 1), the remainder is 12, revealing that
\(x + 1) is not a factor. The application of the Remainder Theorem simplifies this process,
emphasizing its importance in algebra. Such knowledge forms the foundation for more advanced
studies involving polynomial roots, factorization, and algebraic structures, making it an essential
concept for students and enthusiasts alike.
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