
Polynomial Long Division Worksheet

Polynomial long division worksheet is an invaluable tool for students and educators alike,
providing a structured approach to dividing polynomials. This method is similar to numerical long
division but adapted for polynomials, which are expressions consisting of variables raised to various
powers. Understanding polynomial long division is crucial for higher-level algebra, calculus, and
beyond. This article will explore the steps involved in polynomial long division, provide examples,
offer practice problems, and discuss common pitfalls to avoid.

Understanding Polynomials

Before diving into polynomial long division, it's essential to understand what polynomials are. A
polynomial is an expression made up of variables, coefficients, and non-negative integer exponents.
The general form of a polynomial in one variable (x) can be expressed as:



\[ P(x) = a_n x^n + a_{n-1} x^{n-1} + ... + a_1 x + a_0 \]

Where:
- \( a_n, a_{n-1}, ..., a_0 \) are coefficients.
- \( n \) is a non-negative integer representing the degree of the polynomial.

For example, \( 3x^3 + 2x^2 - 5x + 7 \) is a polynomial of degree 3.

Steps in Polynomial Long Division

Polynomial long division is executed in several systematic steps. Here’s a breakdown of the process:

Step 1: Set Up the Division

1. Write the dividend (the polynomial to be divided) and the divisor (the polynomial you are dividing
by) in a long division format.
2. Ensure both the dividend and divisor are arranged in descending order of the degree of the terms.
If any degree is missing, fill it with a zero coefficient.

For example, if dividing \( 2x^3 + 3x^2 - 5 \) by \( x + 1 \), arrange them as follows:

```
_______________
x + 1 | 2x^3 + 3x^2 + 0x - 5
```

Step 2: Divide the Leading Terms

3. Divide the leading term of the dividend by the leading term of the divisor to get the first term of the
quotient.

For our example:
- Leading term of the dividend: \( 2x^3 \)
- Leading term of the divisor: \( x \)

So, \( \frac{2x^3}{x} = 2x^2 \).

Step 3: Multiply and Subtract

4. Multiply the entire divisor by the term you just found and write it below the dividend.
5. Subtract this result from the dividend. This step helps to eliminate the leading term of the dividend.

Continuing with our example:



- Multiply \( x + 1 \) by \( 2x^2 \) to get \( 2x^3 + 2x^2 \).
- Subtract:

```
2x^2
_______________
x + 1 | 2x^3 + 3x^2 + 0x - 5
-(2x^3 + 2x^2)
_______________
x^2 + 0x - 5
```

Step 4: Repeat the Process

6. Repeat the process with the new polynomial (the remainder). Divide the leading term by the
leading term of the divisor, multiply, and subtract again.

For our remaining polynomial \( x^2 + 0x - 5 \):
- Divide \( x^2 \) by \( x \) to get \( x \).
- Multiply \( x + 1 \) by \( x \) to get \( x^2 + x \).
- Subtract:

```
2x^2 + x
_______________
x + 1 | 2x^3 + 3x^2 + 0x - 5
-(2x^3 + 2x^2)
_______________
x^2 + 0x - 5
-(x^2 + x)
_______________
-x - 5
```

Step 5: Continue Until No Further Division is Possible

7. Keep repeating the steps until the degree of the remainder is less than the degree of the divisor.

For our final polynomial \( -x - 5 \):
- Divide \( -x \) by \( x \) to get \( -1 \).
- Multiply \( x + 1 \) by \( -1 \) to get \( -x - 1 \).
- Subtract to find the final remainder:

```
2x^2 + x - 1
_______________
x + 1 | 2x^3 + 3x^2 + 0x - 5



-(2x^3 + 2x^2)
_______________
x^2 + 0x - 5
-(x^2 + x)
_______________
-x - 5
-(-x - 1)
_______________
-4
```

Thus, the final result is:

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

Practice Problems

To solidify your understanding of polynomial long division, here are some practice problems. Try to
solve them using the steps outlined above.

1. Divide \( 4x^4 - 3x^3 + 2x - 1 \) by \( 2x^2 + 1 \).
2. Divide \( x^3 - 6x^2 + 11x - 6 \) by \( x - 2 \).
3. Divide \( 6x^5 + 5x^4 - 2x^2 + 1 \) by \( 3x^2 + 1 \).

Common Pitfalls and Tips

As with any mathematical process, students can encounter common pitfalls when performing
polynomial long division. Here are some tips to avoid mistakes:

- Ensure Proper Arrangement: Always arrange the terms of your polynomials in descending order of
degree. Missing terms should be represented with a coefficient of zero.
- Careful with Signs: Pay attention to the signs when subtracting the multiplied result from the
dividend. Mistakes in signs can lead to incorrect remainders.
- Double-Check Work: After completing the division, multiply the divisor by the quotient and add the
remainder to ensure that you return to the original dividend.
- Practice Regularly: Like many mathematical concepts, the more you practice polynomial long
division, the more comfortable you will become with the process.

Conclusion

The polynomial long division worksheet is an essential resource for mastering the concept of dividing
polynomials. By following the structured steps of division, practicing regularly, and being mindful of
common pitfalls, students can develop a strong foundation in polynomial manipulation. This skill not
only aids in algebra but also serves as a stepping stone for more advanced mathematical topics,



including calculus and beyond. With diligence and practice, polynomial long division can become a
straightforward and manageable task.

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, allowing us to find the quotient and remainder.

How do you start a polynomial long division problem?
Begin by writing the dividend (the polynomial being divided) and the divisor (the polynomial you are
dividing by) in long division format, aligning the terms by their degrees.

What are the steps involved in polynomial long division?
The steps include dividing the leading term of the dividend by the leading term of the divisor,
multiplying the entire divisor by this result, subtracting the product from the original polynomial, and
repeating the process until the degree of the remainder is less than that of the divisor.

What is the purpose of a polynomial long division worksheet?
A polynomial long division worksheet provides practice problems to help students improve their skills
in performing polynomial long division and understanding the process involved.

Can polynomial long division be used with non-monic divisors?
Yes, polynomial long division can be performed with both monic and non-monic divisors, but the
process may require additional steps to simplify the expressions.

What should I do if I get a negative remainder in polynomial
long division?
If you obtain a negative remainder, you can present it as a negative term in the final result, or you
may factor it out if further simplification is needed.

Are there online resources available for polynomial long
division practice?
Yes, there are many online resources, including educational websites and interactive worksheets, that
provide polynomial long division practice problems and step-by-step solutions.
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Master polynomial long division with our comprehensive worksheet! Perfect for students and
teachers alike. Discover how to simplify complex equations today!
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