
12𝑥 + 8
4(3𝑥 + 2)

12𝑥ଶ + 8𝑥
4𝑥(3𝑥 + 2)

−2𝑥 + 8
−2(𝑥 − 4)

𝐺𝐶𝐹 = 4 𝐺𝐶𝐹 = 4𝑥 𝐺𝐶𝐹 = −2

𝑥ଶ + 5𝑥 + 6
(𝑥 +2)(𝑥 +3)

      2        ×       3      = c  6
      2      +       3       = b  5

a = 1
1,6
2,3 List them!

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔:  𝑎𝑥ଶ + 𝑏𝑥 + 𝑐

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔:  𝑎ଶ − 𝑏ଶ

      3        ×       4      = ac  12

      3        +      4      = b  7

2𝑥ଶ + 7𝑥 + 6

 2𝑥ଶ+3𝑥 + 4𝑥 + 6
 (2𝑥ଶ+3𝑥)|(+ 4𝑥 + 6)
𝑥(2𝑥 + 3) + 2(2𝑥 + 3)
(𝑥 + 2)(2𝑥 + 3)

𝑥ଶ − 9
(𝑥 +  3)(𝑥 −  3)

a ≠ 1 

Decompose
Group
GCF
GCF

Differences of Squares

𝑥ଶ + 5𝑥𝑦 + 6𝑦ଶ

(𝑥 + 2𝑦)(𝑥 + 3𝑦)

2𝑥ଶ + 7𝑥 + 6
(𝑥+    )(2𝑥        )
(𝑥 + 2)(2𝑥 + 3)

Cannot Factor𝑥ଶ + 5𝑥 + 8

4𝑥ଶ − 20𝑥 + 25
(2𝑥 − 5)(2𝑥 − 5)
(2𝑥 − 5)ଶ

±√4
⎯⎯ 

× √25
⎯⎯⎯ 

× 2 = ±20

Quick Method

4𝑥ଶ − 9𝑦ଶ

(2𝑥 + 3𝑦)(2𝑥 − 3𝑦)

Cannot Factor

Perfect Squares

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔:  𝑎𝑥ଶ/𝑏𝑥 + 𝑐

8𝑥ଶ𝑦 + 4𝑥𝑦 =
4𝑥𝑦(2𝑥 +  1)

𝑥ଶ + 𝑥ଷ =
𝑥ଶ(1 + 𝑥)

𝐺𝐶𝐹 = 𝑥ଶ

       (2 − 𝑥) =
−1(−2 + 𝑥) =
  −(𝑥 − 2)

𝐺𝐶𝐹 = −1

   𝑥(𝑥 + 2) + 4(𝑥 + 2) =
       (𝑥 + 2)(𝑥 + 4)

𝐺𝐶𝐹 =  (𝑥 + 2)

𝐺𝐶𝐹 = 4𝑥𝑦

2𝑥 −
1

2
⎯⎯

2(𝑥 −
1

4
⎯⎯)

ቆ
1

2
⎯⎯𝑥 + 4ቇ

1

2
⎯⎯(𝑥 + 8)

𝐺𝐶𝐹 = 2
𝐺𝐶𝐹 =

1

2
⎯⎯

1

2
⎯⎯÷

2

1
⎯⎯=

1

2
⎯⎯×

1

2
⎯⎯=

1

4
⎯⎯

   2𝑥ଶ+3𝑥 + 4𝑥 + 6
 (2𝑥ଶ+3𝑥) | (+4𝑥 + 6)
  𝑥(2𝑥 + 3) + 2(2𝑥 + 3)
     (2𝑥 + 3)(𝑥 + 2)

Group
GCFx3

2𝑥ଶ − 6 + 3𝑥 + 4𝑥
2𝑥ଶ + 3𝑥 + 4𝑥 − 6
… Rearrange Order of Terms

4(3𝑥 + 2)
12𝑥 + 8

In
Your
head!

(𝑥 +2)(𝑥 +3)
𝑥ଶ + 5𝑥 + 6

𝑥ଶ + 4

𝑥ଶ − 3𝑥 − 10
(𝑥 −5)(𝑥 +2)

     2𝑥ଶ + 3𝑥 − 2

2𝑥ଶ + 4𝑥 − 𝑥 − 2
(2𝑥ଶ + 4𝑥)(−𝑥 − 2)
2𝑥(𝑥 + 2) − 1(𝑥 + 2)
(2𝑥 − 1)(𝑥 + 2)

4𝑥ଶ − 36
4(𝑥ଶ − 9)
4(𝑥 + 3)(𝑥 − 3)

−𝑥ଶ + 49
49 − 𝑥ଶ

(7 + 𝑥)(7 − 𝑥)

(1 − 𝑥ଵ଴)

(1 − 𝑥ହ)(1 + 𝑥ହ)

𝑥ଶ − 5

൫𝑥 + √5
⎯⎯ 

൯൫𝑥 − √5
⎯⎯ 

൯

𝑥 − 5

൫√𝑥⎯⎯  + √5
⎯⎯ 

൯൫√𝑥⎯⎯  − √5
⎯⎯ 

൯

2𝑥ଶ + 10𝑥 + 12
2(𝑥ଶ + 5𝑥 + 6)
2(𝑥 + 2)(𝑥 + 3)

−𝑥ଶ − 5𝑥 − 6
−(𝑥ଶ + 5𝑥 + 6)
−(𝑥 + 2)(𝑥 + 3)

𝑥ଷ + 5𝑥ଶ + 6𝑥
𝑥(𝑥ଶ + 5𝑥 + 6)
𝑥(𝑥 + 2)(𝑥 + 3)

𝑥ସ + 5𝑥ଶ + 6
(𝑥ଶ + 3)(𝑥ଶ + 2)

𝑥ସ − 5𝑥ଶ − 36
(𝑥ଶ − 9)(𝑥ଶ + 4)
(𝑥 − 3)(𝑥 + 3)(𝑥ଶ + 4)

(𝑚 + 1)ଶ + 5(𝑚 + 1) + 6
𝑥ଶ + 5𝑥 + 6
(𝑥 + 2)(𝑥 + 3)

൫(𝑚 + 1) + 2൯൫(𝑚 + 1) + 3൯

(𝑚 + 3)(𝑚 + 4)

𝐿𝑒𝑡 𝑥 = 𝑚 + 1

Substitution

4𝑥ଶ − (𝑥 + 2)ଶ

(2𝑥)ଶ − (𝑥 + 2)ଶ

𝑎ଶ − 𝑏ଶ

(𝑎 + 𝑏)(𝑎 − 𝑏)
(2𝑥 + (𝑥 + 2))(2𝑥 − (𝑥 + 2))
(3𝑥 + 2)(𝑥 − 2)

𝑙𝑒𝑡 𝑎 = 2𝑥
𝑙𝑒𝑡 𝑏 = (𝑥 + 2)

9(𝑥 + 2)ଶ − 16(𝑥 − 1)ଶ

9𝑎ଶ − 16𝑏ଶ

(3𝑎 + 4𝑏)(3𝑎 − 4𝑏)

൫3(𝑥 + 2) + 4(𝑥 − 1)൯൫3(𝑥 + 2) − 4(𝑥 − 1)൯
(3𝑥 + 6 + 4𝑥 − 4)(3𝑥 + 6 − 4𝑥 + 4)
(7𝑥 + 2)(−𝑥 + 10)
−(7𝑥 + 2)(𝑥 − 10)𝑥ଶ − 6𝑥 + 9 − 𝑦ଶ

(𝑥ଶ−6𝑥 + 9) − 𝑦ଶ

(𝑥 − 3)ଶ − 𝑦ଶ

…
(𝑥 − 3 + 𝑦)(𝑥 − 3 − 𝑦)

𝑥ଷ + 2𝑥ଶ + 𝑥 + 2
(𝑥ଷ + 2𝑥ଶ)(+𝑥 + 2)
𝑥ଶ(𝑥 + 2) + 1(𝑥 + 2)
(𝑥 + 2)(𝑥ଶ + 1)

Let 𝑎 = 𝑥 + 2
Let 𝑏 = 𝑥 − 1

𝑥ସ − 81
(𝑥ଶ − 9)(𝑥ଶ + 9)
(𝑥 + 3)(𝑥 − 3)(𝑥ଶ + 9)
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Find possible dimensions and Volume if 𝑥 = 3𝑚. 

𝑉 = (𝑥ଷ + 2𝑥ଶ)|(−𝑥 − 2)
𝑉 = 𝑥ଶ(𝑥 + 2) − 1(𝑥 + 2)
𝑉 = (𝑥ଶ − 1)(𝑥 + 2)
𝑉 = (𝑥 + 1)(𝑥 − 1)(𝑥 + 2)

𝑉 = 𝑥ଷ + 2𝑥ଶ − 𝑥 − 2

𝑉 = (3 + 1)(3 − 1)(3 + 2)
𝑉 = 40 𝑚ଷ

𝑉 = 𝑙𝑤ℎ

𝑙 = 𝑥 + 1
𝑤 = 𝑥 − 1

ℎ = 𝑥 + 2

𝐴 = 𝑥ଷ + 2𝑥ଶ + 𝑥 + 2

Find possible dimensions and Area if 𝑥 = −1 𝑚. 

𝐴 = (𝑥ଷ + 2𝑥ଶ)|(+𝑥 + 2)
𝐴 = 𝑥ଶ(𝑥 + 2) + 1(𝑥 + 2)
𝐴 = (𝑥ଶ + 1)(𝑥 + 2) 𝐴 = 𝑙𝑤

𝑙 = 𝑥ଶ + 1

𝑤 = 𝑥 + 2

𝐴 = ((−1)ଶ + 1)((−1) + 2)
𝐴 = 2 𝑚ଶ

Find possible dimensions. 

𝑉 = 4𝑥ଷ + 6𝑥ଶ − 4𝑥

𝑙 = 𝑥 + 2
𝑤 = 2𝑥 − 1

ℎ = 2𝑥

𝑉 = 2𝑥(2𝑥ଶ + 3𝑥 − 2)
…
𝑉 = 2𝑥(2𝑥 − 1)(𝑥 + 2)

𝐴 = 4𝑥ଶ − (𝑥 + 2)ଶ

Find possible dimensions. 

𝐴 = (2𝑥)ଶ − (𝑥 + 2)ଶ

𝐴 = 𝑎ଶ − 𝑏ଶ

𝐴 = (𝑎 + 𝑏)(𝑎 − 𝑏)
𝐴 = (2𝑥 + (𝑥 + 2))(2𝑥 − (𝑥 + 2))
𝐴 = (3𝑥 + 2)(𝑥 − 2)

𝑙 = 3𝑥 + 2

𝑤 = 𝑥 − 2

Find possible dimensions. 

𝑉 = 𝑥ସ − 5𝑥ଶ − 36

𝑙 = 𝑥 + 3
𝑤 = 𝑥 − 3

ℎ = 𝑥ଶ + 4

𝑉 = (𝑥ଶ − 9)(𝑥ଶ + 4)
𝑉 = (𝑥 + 3)(𝑥 − 3)(𝑥ଶ + 4)

𝑙𝑒𝑡 𝑎 = 2𝑥
𝑙𝑒𝑡 𝑏 = (𝑥 + 2)

𝐴 = 𝑥ଶ + 5𝑥 + 6
𝐴 = (𝑥 + 2)(𝑥 + 3)

𝐴 = ൫(𝑚 + 1) + 2൯൫(𝑚 + 1) + 3൯

𝐴 = (𝑚 + 3)(𝑚 + 4)

𝐿𝑒𝑡 𝑥 = 𝑚 + 1

𝐴 = (𝑚 + 1)ଶ + 5(𝑚 + 1) + 6

Find possible dimensions. 

𝑙 = 𝑚 + 3

𝑤 = 𝑚 + 4

Find "k" so factorable.

𝑥ଶ + 𝑘𝑥 + 6               X             = 6
             +           = 𝑘  

1,6
2,3

−1, −6
−2, −3

       1 + 6 = 7
       2 + 3 = 5
−1 + −6 = −7
−2 + −3 = −5

𝑘 = 7
𝑘 = 5
𝑘 = −7
𝑘 = −5𝑥ଶ + 7𝑥 + 6

(𝑥 + 1)(𝑥 + 6)
Test
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