polynomial long division worksheet with
answers

Polynomial long division worksheet with answers is an essential resource for students and educators
alike, aiming to enhance understanding and proficiency in polynomial division. Polynomial long
division is a method used to divide polynomials, similar to the long division process used with
integers. This article will provide a comprehensive overview of polynomial long division, including
step-by-step instructions, example problems, and a worksheet that includes answers for self-
assessment.

Understanding Polynomial Long Division

Polynomial long division is a technique used to divide a polynomial by another polynomial of lower or
equal degree. It allows us to simplify complex polynomial expressions and is particularly useful in
calculus and algebra when dealing with rational functions.

Basics of Polynomials

Before diving into polynomial long division, it's important to understand the components of
polynomials:

1. Definition: A polynomial is an expression made up of variables and coefficients, combined using
addition, subtraction, multiplication, and non-negative integer exponents. For example, \(2x"3 +

3x~2 -x + 5\) is a polynomial.

2. Terms: Each part of the polynomial separated by a plus or minus sign is called a term. The degree
of a polynomial is determined by the highest exponent of the variable in the expression.

3. Standard Form: Polynomials are typically written in standard form, which lists the terms in
descending order of their degree.

Steps for Polynomial Long Division

The process of polynomial long division involves several key steps:

1. Set Up the Division: Write the dividend (the polynomial to be divided) under the long division
symbol and the divisor (the polynomial you are dividing by) outside.

2. Divide the Leading Terms: Take the leading term of the dividend and divide it by the leading term
of the divisor. This gives the first term of the quotient.

3. Multiply and Subtract: Multiply the entire divisor by the term found in step 2 and subtract this



product from the dividend.

4. Bring Down the Next Term: If necessary, bring down the next term from the dividend to create a
new polynomial.

5. Repeat: Continue the process of dividing, multiplying, and subtracting until all terms of the
dividend have been used.

6. Write the Remainder: If there are no more terms to bring down and the degree of the remainder is
less than the degree of the divisor, write the remainder.

Example Problems

Understanding the steps with examples can greatly enhance comprehension. Below are some
example problems solved using polynomial long division.

Example 1: Dividing \(x~3 + 2x"2 + 3x + 4\) by \(x + 1))

1. Set Up:

\[

\begin{array}{r|1}

X+ 1&x"3+2x72+3x+4\\
\end{array}

\]

2. Divide Leading Terms:

\[

x~3\divx = x"2

\]

First term of the quotient: \(x"2\).

3. Multiply and Subtract:

\[

x+DE"2)=x"3+x"2

\]

Subtract:

\[

X3+ 2x"2+3x+4)-x"3+x"2)=2x"2-x"2)+3x+4=x"2+3x+4
\]

4. Bring Down the Next Term: No need to bring down since we have \(x~2 + 3x + 4\).

5. Repeat:

- Divide leading terms: \(x~2 \div x = x\).
- Multiply and subtract:

\[

x+1DExE)=x"2+x



\]

\[
x"2+3x+4)-x"2+x)=2x+4
\]

- Divide leading terms: \(2x \div x = 2\).
- Multiply and subtract:

\[

x+1)2)=2x+2

\]

\[

2x+4)-2x+2)=2

\]

6. Result: The quotient is \(x"~2 + x + 2\) with a remainder of \(2\).

The final result can be expressed as:

\[
\frac{x"3 + 2x"2 + 3x +4}{x+ 1} =x"2 +x + 2 + \frac{2}{x + 1}

\]

Example 2: Dividing \(2x~4 - 3x~3 + x - 5\) by \(x"2 - 1))

1. Set Up:

\[

\begin{array}{r|1}
x™2-1&2x74-3x"3+0x"2+x-5\\
\end{array}

\]

2. Divide Leading Terms:

\[

2x74\div X2 = 2x72

\]

First term of the quotient: \(2x"2\).

3. Multiply and Subtract:

\[

(x"2-1)(2x72) = 2x74 - 2x72

\]

Subtract:

\[

(2x74 -3x"3 + 0x™2 + x-5) - (2x74 - 2x72) =-3x"3 + 2x"2 +x-5
\]

4. Bring Down the Next Term: No need to bring down since we have \(-3x"3 + 2x~2 + x - H\).
5. Repeat:

- Divide leading terms: \(-3x"3 \div x*2 = -3x\).
- Multiply and subtract:



\[

(x™2-1)(-3x) =-3x"3 + 3x

\]

\[

(-3x"3 +2x"2+x-5)-(-3x"3+3x) =2x"2-2x-5
\]

- Divide leading terms: \(2x"2 \div x"2 = 2\).
- Multiply and subtract:

\[

x"2-1)(2)=2x"2-2

\]

\[

(2x"2-2x-5)-(2x"2-2)=-2x-3

\]

6. Result: The quotient is \(2x"2 - 3x + 2\) with a remainder of \(-2x - 3\).

The final result can be expressed as:

\[

\frac{2x"4 - 3x"3 + x-5}{x"2 -1} =2x"2-3x + 2 - \frac{2x + 3} {x"2 -1}
\]

Polynomial Long Division Worksheet

To practice polynomial long division, here is a worksheet with a variety of problems. Each problem is
followed by a solution for self-checking.

Worksheet Problems

1. Divide \(x™4 + 3x"3 + 2x™2 - 5\) by \(x"2 + 2\).

2. Divide \(4x"5 - x4 + 2x"3 - 7x + 1\) by \(2x"3 - 3\).
3. Divide \(5x"3 + 4x"2 - 2x + 1\) by \(x + 1)).

4. Divide \(3x™4 - x"3 + x72-2x 4+ 7\) by \(x"2 + 1\).
5. Divide \(x"5 - 4x + 3\) by \(x - 2\).

Worksheet Answers

1. Quotient: \(x"2 + x + 0\) with remainder: \(-5\).

2. Quotient: \(2x"2 + 3x + \frac{1}{2}\) with remainder: \(-\frac{13}{2}\).
3. Quotient: \(5x"2 - 1\) with remainder: \(0\).

4. Quotient: \(3x"2 + 2\) with remainder: \(-2x + 7\).

5. Quotient: \(x™4 + 2x°3 +



Frequently Asked Questions

What is polynomial long division?

Polynomial long division is a method used to divide a polynomial by another polynomial, similar to
numerical long division. It involves dividing, multiplying, and subtracting until the remainder is less
than the divisor.

How do I set up a polynomial long division problem?

To set up a polynomial long division problem, write the dividend (the polynomial being divided)
under a long division symbol, and the divisor (the polynomial you are dividing by) outside the
symbol.

What are the steps involved in polynomial long division?

The steps include: 1) Divide the leading term of the dividend by the leading term of the divisor. 2)
Multiply the entire divisor by the result from step 1. 3) Subtract this from the dividend. 4) Bring
down the next term and repeat until all terms are processed.

What should I do if the degree of the divisor is greater than
the degree of the dividend?

If the degree of the divisor is greater than the degree of the dividend, the result is 0 with the original
dividend as the remainder.

Can you provide an example of polynomial long division?

Sure! To divide (2x™3 + 3x”~2 - x + 5) by (x + 2), you would start by dividing 2x” 3 by X, giving you
2x72. Multiply (x + 2) by 2x™2, subtract from the original polynomial, and repeat the process until
finished.

What is a common mistake to avoid in polynomial long
division?

A common mistake is misaligning terms when subtracting or bringing down the next term. Always
ensure that like terms are aligned properly to avoid errors.

Where can I find polynomial long division worksheets with
answers?

You can find polynomial long division worksheets with answers on educational websites, math
resource platforms, or by searching for printable worksheets specifically designed for polynomial
division practice.



How can I check my work after performing polynomial long
division?

You can check your work by multiplying the quotient by the divisor and adding the remainder. The
result should equal the original dividend.

Are there online tools available for polynomial long division?

Yes, there are various online calculators and tools that can perform polynomial long division. These
can be useful for checking your work or understanding the steps involved.
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