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Section 4.1: Factoring Using the Greatest Common 

Factor 

Objective: Find the greatest common factor of a polynomial and factor it out of the 

expression. 

The inverse of multiplying polynomials together is factoring polynomials. There are many 

benefits of a polynomial being factored. We use factored polynomials to help us solve 

equations, learn behaviors of graphs, work with fractions and more. Because so many 

concepts in algebra depend on us being able to factor polynomials, it is very important to 

have very strong factoring skills. 

In this lesson, we will focus on factoring using the greatest common factor or GCF of a 

polynomial. When we multiplied polynomials, we multiplied monomials by polynomials by 

distributing, such as 2 2 4 3 24 (2 3 8) 8 12 32x xx x x x     . In this lesson, we will work the 

same problem backwards. For example, we will start with 4 3 28 12 32xx x   and try and 

work backwards to the 
2 2(2 3 8)4x x x  . 

To do this, we have to be able to first identify what is the GCF of a polynomial. We will 

introduce this idea by looking at finding the GCF of several numbers. To find the GCF of 

several numbers, we are looking for the largest number that can divide each number without 

leaving a remainder. This can often be done with quick mental math. See the example below.  

Example 1. Determine the greatest common factor. 

Find the GCF of 15, 24, and 27  

15 24 27
5, 6, 9

3 3 3
     Each number can be divided by 3 

GCF 3   Our Solution 

When there are variables in our problem, we can first find the GCF of the numbers using 

mental math. Then, we take any variables that are in common with each term, using the 

lowest exponent. This is shown in the next example. 

Example 2. Determine the greatest common factor. 

Find the GCF of 
4 224x y z , 

2 418x y , and 
3 512x yz     

 

24 18 12
4, 3, 2

6 6 6
     Each number can be divided by 6. 

2x y   x  and y  are in all 3; use lowest exponents 
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GCF 26 yx   Our Solution 

To factor out a GCF from a polynomial, we first need to identify the GCF of all the terms. 

This is the part that goes in front of the parentheses. Then we divide each term by the GCF, 

and the quotients go inside the parentheses. This is shown in the following examples. 

Example 3. Factor using the greatest common factor. 

 2 20 164x x      GCF is 4; divide each term by 4 
2

24 20 16
5 , 4

4
,

4 4

x x
x x


      Result is what is left in parentheses 

2 )54 4(x x    Our Solution 

With factoring, we can always check our solutions by multiplying (or distributing), and the 

product should be the original expression. 

Example 4. Factor using the greatest common factor. 

 4 3 225 15 20x x x      GCF is 25x ; divide each term by 25x   
3

2 2

4 2
2

2

25 15 20
5 3 , 4

5
,

5 5

x x x
x x

x x x


      Result is what is left in parentheses 

2 2(5 3 4)5x x x    Our Solution 

Example 5. Factor using the greatest common factor. 

 
3 2 4 3 5 43 5 4x zy z y yx x     GCF is 

2xy ; divide each term by 
2xy   

3 2 4 3 5 4
2 3 5 2

2 2 2

3
,,

5 4
3 5 4

x x xy
x z x y

xy x
y

y x

y z y z
z

y

 
      Result is what is left in parentheses 

2 2 3 5 2(3 5 4 )xy x z x yz y    Our Solution 

World View Note: The first recorded algorithm for finding the greatest common factor 

comes from the Greek mathematician Euclid around the year 300 BC! 

Example 6. Factor using the greatest common factor. 

 3 242 1 71x x x      GCF is 7x ; divide each term by 7x   
3 2

221 14 7
3 2 , 1,

7 7 7

x x x
x x

x x x
     Result is what is left in parentheses 

27 (3 )2 1x x x    Our Solution 

It is important to note in the previous example, that when the GCF was 7x  and 7x  was one 

of the terms, dividing gave an answer of 1. Students often try to factor out the 7x  and get 

zero which is incorrect. Factoring will never make terms disappear. Anything divided by 

itself is 1, so be sure to not forget to put the 1 into the solution. 
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In the next example, we will factor out the negative of the GCF. Whenever the first term of 

a polynomial is negative, we will factor out the negative of the GCF. 

Example 7. Factor using the negative of the greatest common factor. 

 5 2 4 4 3 512 6 8xx y y yx      Negative of the GCF is 3 22x y ; 

divide each term by 3 22x y   
5 2 4 4 3 5

2 2 3

3 2 3 2 3 2

12 6 8
6 3, , 4

2 2 2
x

y y y

y

x x x
x y y

yx yx x

 
   

  
  Result is what is left in parentheses 

3 2 2 2 3(6 3 4 )2 y x xy yx     Our Solution 

Often the second step is not shown in the work of factoring the GCF. We can simply identify 

the GCF and put it in front of the parentheses as shown in the following two examples. 

Example 8. Factor using the greatest common factor. 

4 3 3 3 2 31 278 9b aa b a b    GCF is 2 39a b ; divide each term by 2 39a b   
2 3 2 )9 (2 3 1a b a a    Our Solution 

Again, in the previous example, when dividing 2 39a b  by itself, the answer is 1, not zero. Be 

very careful that each term is accounted for in your final solution.  

It is possible to have a problem where the GCF is 1. If the GCF is 1, then the polynomial 

cannot be factored. In this case, we state that the polynomial is prime. This is shown in the 

following example. 

Example 9. Factor using the greatest common factor. 

8 17 49ab c    GCF is 1 because there are no other factors in common to all 3 terms 

8 17 49ab c    Our Solution: Prime 
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4.1 Practice 
Factor each polynomial using the greatest common factor. If the first term of the 

polynomial is negative, then factor out the negative of the greatest common factor. If 

the expression cannot be factored, state that it is prime. 

1) 29 8b   

2) 5x    

3) 245 25x    

4) 21 2n    

5) 56 35p   

6) 50 80x y   

7) 28 35 bab a   

8) 2 5 3 22 27 7yx x y   

9) 2 3 23 6b a ba    

10) 3 2 38 4yx x   

11) 42 35 5 15x xx     

12) 9 6 5323 02 4n nn     

13) 4 30 3020x x    

14) 
6 2 73021 2p p    

15) 4 30 3020x x    

16) 4 220 210 1x xx     

17) 9 23 5 150 ab b a    

18) 7 2 227 12 9y x yy     

19) 2 2 3 556 548 6b a b a ba    

20) 6 215 2530 mnm     

21) 8 2 2 5 2 3 32 30 15 5y z x y z x zx y     

22) 
2 23 12 15 rp q q    

23) 2 2 250 10 70y yx xz    

24) 4 3 5 4 5 4 350 130 0z x y z y xy z    

25) 30 5 5qpr qp q    

26) 2 3 52 58 14 3 7b b b b    

27) 5 38 11 3 2 3n nn      

28) 8 5 3 26 230 7 21a a aa      

29) 11 12 13 140 204 5050x xx x     

30) 6 4 3 24 12 424x x x x     

31) 8 6 44 12 12 63 m n nm mnn m     
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4.1 Answers 

1) prime 

2) prime 

3) 25(9 5)x    

4)  21 1 2n   

5) 7 (8 5 )p   

6) 10 (5 8 )x y   

7) (8 35 )ab a  

8) 2 2 3(3 8 )9 y yx x   

9) 2 (1 2 )3 ba ab   

10) 3 2 )4 (2 1x y    

11) 
2 2(1 3 )5 x xx     

12) 5 4(4 4 5)8 nn n    

13) 4 )1 (2 30 3x x    

14) 6 2(7 10 9)3 p p    

15) 4 3(7 10 2)4 m m    

16) 3(5 10 62 )xx x    

17) 9 2)5 (6 3b ab a    

18) 2 5(9 4 3)3y y x    

19) 2 3(6 78 7 )b b a aa     

20) 6 2(6 3 5)5 m mn    

21) 3 2 5 2(4 3 7 )5 y z x z x yx     

22) 2 23 ( 4 5 )p q q r    

23) 2 2 2)1 ( 70 5x y y xz    

24) 4 3 5 2 )1 (3 50y z x z x    

25) )5 (6 1pr pq     

26) 2 4)7 (4 2 5b b bb      

27) 5 3(6 73 1)n n n     

28) 2 6 3(10 2 9 7)3 aa a a     

29) 11 2 3(4 2 5 50 )1 x x xx      

30) 2 4 2(6 3 1)4 x x xx      

31) 7 5 34 (8 3 4)mmn n n     


