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Factoring by GCF Worksheet with Answers

Factoring by the Greatest Common Factor (GCF) is a fundamental concept in
algebra that helps simplify expressions and solve equations efficiently.
Whether you're a student seeking to improve your skills or a teacher looking
for effective resources for your classroom, a GCF worksheet is an excellent
tool for mastering this essential technique. In this article, we will explore
what GCF is, how to factor it from polynomial expressions, provide a
comprehensive worksheet with problems, and include answers for self-
assessment.

Understanding the Greatest Common Factor (GCF)

The Greatest Common Factor is the largest number or algebraic expression that
can evenly divide two or more numbers or expressions. For example, the GCF of
12 and 16 is 4 because 4 is the largest number that divides both 12 and 16
without leaving a remainder.

Finding the GCF of Numbers

To find the GCF of a set of numbers, you can use several methods:

1. Prime Factorization: Break down each number into its prime factors, then
multiply the lowest powers of all common prime factors.

2. Listing Factors: List all factors of each number and identify the largest
common factor.

3. Division Method: Continuously divide the numbers by their common factors
until you can no longer divide evenly.

For example, the GCF of 30 and 45 is found by:

— Prime Factorization:

- 30 =2 x 3 x5

- 45 = 3 x 3 x 5

— Common factors: 3 and 5
- GCF = 3 x 5 =15

Finding the GCF of Algebraic Expressions

When dealing with polynomials, finding the GCF involves identifying the
highest degree of common variables and their coefficients. Here’s how you can
do this:

List the coefficients of the terms in the polynomial.

Find the GCF of the coefficients.

Identify the lowest power of each variable that appears in every term.
Combine these to find the GCF of the polynomial.
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For example, to find the GCF of the polynomial \ (6x"3 + 9x"2 + 12x\):

- Coefficients: 6, 9, 12 - GCF = 3
- Variables: \(x"3, x72, x*1\) - Lowest power = \(x"1\)

Thus, the GCF is \ (3x\).

Factoring by the GCF

Factoring out the GCF involves rewriting a polynomial as a product of its GCF
and another polynomial. This process simplifies expressions and can make
solving equations easier.

Steps to Factor by GCF

1. Identify the GCF of the terms in the polynomial.

2. Divide each term of the polynomial by the GCF.

3. Rewrite the expression as a product of the GCF and the resulting
polynomial.

For instance, to factor \(12x"4 + 18x"3 + 24x"2\):

1. GCF = \(6x"2\)

2. Dividing each term:

- \(12x74 \div 6x"2 = 2x"2\)

\ (18x73 \div 6x"2 = 3x\)

\ (24x72 \div 6x"2 = 4\)

Rewrite: \ (12x"4 18x"3 + 24x72 = 6x"°2(2x"2 + 3x + 4)\)
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Factoring by GCF Worksheet

Below is a worksheet designed for practice. Try to factor out the GCF from
each polynomial expression.

15x"5 + 10x"3 + 25x72\)

8y~ + 12y73 — 16y°2\)

14a”2b + 21ab”2 - 7a”3\)
20m”3n"2 - 30m™2n + 10mn”3\)
24x74y~2 - 36x"3y"3 + 12x72y\)
18p~3g™2 + 12p~2g”3 - 6pqg\)
27x"2y — 18xy”*2 + 9x73\)
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\ (40a%4b”"3 + 60a”"3b"2 - 20a"2b\)
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Answers to the Worksheet

Here are the answers to the worksheet problems provided above:

1. \(15x"5 + 10x"3 + 25x"2 = 5x72(3x"3 + 2x + 5)\
2. \(8y™4 + 12y”3 — 16y~2 = 4y"*2(2y"2 + 3y - 4)\)
3. \(14a"2b + 21ab”2 - 7a”3 = 7ab(2a + 3b - a2)\
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4, \(20m"3n"2

5. \(24x%4y~2 - 36x°3y"3 + 12x~2y =

6. \(18p~3Q°2 + 12p*2g"3 - 6pg =

7. \(27x"2y — 18xy"2 + 9x73 = 9xy(3x -
8. \(40a"4b"3 + 60a”"3b”"2 - 20a”2b =
Conclusion

Factoring by GCF is an essential skill

for more advanced mathematical concepts.
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understanding and gain confidence in their abilities.
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that factoring by GCF not only aids in
enhances problem-solving skills across

- 30m™"2n + 10mn”3 = 10mn(2m”™2n - 3m + n”2)\)
12x72y (2x7°2y — 3xy"™2 + 1)\)
6pag”2 (3p"2 + 2pg - 1)\)
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in algebra that lays the groundwork

By practicing with worksheets that
students can strengthen their
This article provided a
for finding it, and a worksheet with
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simplifying expressions but also
various areas of mathematics.

Frequently Asked Questions

What is the purpose of a factoring by GCF worksheet?

The purpose of a factoring by GCF worksheet is to help students practice
identifying the greatest common factor (GCF) of polynomial expressions and
factoring them accordingly, reinforcing their understanding of algebraic
concepts.

How do you determine the GCF of a set of terms in a
polynomial?

To determine the GCF of a set of terms, you identify the largest integer and
the highest power of each variable that divides all the terms evenly. This

involves finding the prime factorization of the coefficients and comparing
the variables.

Can you provide an example of a problem from a
factoring by GCF worksheet?

Sure! For example, factor the expression 12x"2 + 8x. The GCF is 4x, so the

factored expression is 4x(3x + 2).

What are some common mistakes to avoid when factoring
by GCF?
Common mistakes include

miscalculating the GCF,
distributing it back to

forgetting to factor out all terms evenly,
and failing to check the factored expression by
the original form.

How can students check their answers after completing



a factoring by GCF worksheet?

Students can check their answers by expanding their factored expressions
using the distributive property to see if they match the original polynomial.
This confirms that their factoring was performed correctly.
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