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Factoring Polynomials by Grouping

7.9.

Steps for Factoring by Grouping

1.  A polynomial must have 4 terms to factor by grouping.

2.  We factor the first two terms and the second two terms 

separately.  Use the rules for GCF to factor these.

3 2.  2 2x x xex   

3 2 2 2xx x  
3 2 2

The GCF of

  is  .x x x

  21 2x x 

The GCF of

2 2  is  2.x 

 
2

3.  Finally, we factor out the "common factor" from both terms.

This means we write the  1   term in front and the 2 terms 

left over,   +2 ,  in a separate set of parentheses.  

x

x



 2 1x x  2 1x 



Examples:

3 21. 6 9 4 6x x x  
3 2 4 66 9 xx x  

3 2 2

The GCF of

6 9   is  3 .x x x

The GCF of

4 6  is  2.x  23 2 3x x   2 2 3x 

These two terms must be the same.
  22 3 3 2x x  

3 22. 1x x x  
3 2 1xx x  

3 2 2

The GCF of

  is  .x x x

The GCF of

1  is  1.x  2 1x x  1 1x 

These two terms must be the same.
  21 1x x  



More Examples:

These two terms must be the same.

3. 𝑥3 + 3𝑥2 + 2𝑥 + 6

𝑥3 + 3𝑥2 + 2𝑥 + 6
The GCF of 

𝑥3 + 3𝑥2 𝑖𝑠 𝑥2
The GCF of 

2𝑥 + 6 𝑖𝑠 2𝑥2(𝑥 + 3) +2(𝑥 + 3)

= (𝑥 + 3)(𝑥2 + 2)

4. 𝑥2𝑦2 + 𝑎𝑦2 + 𝑎𝑏 + 𝑏𝑥2

𝑥2𝑦2 + 𝑎𝑦2 + 𝑎𝑏 + 𝑏𝑥2

The GCF of 

𝑥2𝑦2 + 𝑎𝑦2 𝑖𝑠 𝑦2 𝑦2(𝑥2 + 𝑎)
The GCF of 

a𝑏 + 𝑏𝑥2 𝑖𝑠 𝑏+𝑏(𝑥2 + 𝑎)

These two terms must be the same. = (𝑥2 + 𝑎)(𝑦2 + 𝑏)



Try These:

Factor by grouping.

3 2

3 2

3 2

2

a. 8 2 12 3

b. 4 6 6 9

c. 1

d. 3 6 5 10

x x x

x x x

x x x

a b a ab
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2
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x x

x x
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 
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  
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