
𝑥ଶ + 5𝑥 + 6
𝑥ଶ + 3𝑥
          2𝑥 + 6
          2𝑥 + 6
                     0

𝑥 + 3

𝑥 + 2

remainder

𝑥ଶ + 5𝑥 + 6

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑥 + 2 𝑥ଶ + 5𝑥 + 6 = (𝑥 + 2)(𝑥 + 3)

𝑃(𝑥)

𝑥 − 𝑎
⎯⎯⎯⎯⎯= 𝑄(𝑥)

𝑃(𝑥) = 𝑄(𝑥)(𝑥 − 𝑎)

64 = 4 × 16
64

4
⎯⎯⎯= 16

𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑

𝑑𝑖𝑣𝑖𝑠𝑜𝑟
⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑 = (𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡)(𝑑𝑖𝑣𝑖𝑠𝑜𝑟)

remainder

64
4
24
24
   0

−

−

4

16

𝑑𝑖𝑣𝑖𝑠𝑜𝑟 𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑

𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡

𝐵𝑟𝑖𝑛𝑔 𝑑𝑜𝑤𝑛

𝐺𝑜𝑒𝑠 𝐼𝑛𝑡𝑜
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦
𝑆𝑢𝑏𝑡𝑟𝑎𝑐𝑡
𝐵𝑟𝑖𝑛𝑔 𝐷𝑜𝑤𝑛
𝑅𝑒𝑝𝑒𝑎𝑡

−3     1       5        6 

  −3    − 6

1       2        0 

1𝑥 + 2

𝑥 + 3 = 0
        𝑥 = −3

64

4
⎯⎯⎯= ?

𝑥ଶ + 5𝑥 + 6

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = ?

1𝑥ଶ + 5𝑥 + 6
𝑥ଶ + 5𝑥 + 6

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = ?

Synthetic Division

remainder

   𝑓(𝑥) = 𝑥ଶ + 5𝑥 + 6
𝑓(−3) = (−3)ଶ + 5(−3) + 6
𝑓(−3) = 0

(−3,0)

Factor Theorem

The exponents of x go down by one.
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𝑥ଶ + 5𝑥 + 9
𝑥ଶ + 3𝑥
          2𝑥 + 9
          2𝑥 + 6
                     3

𝑥 + 3

𝑥 + 2

𝑥ଶ + 5𝑥 + 9

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑥 + 2 +

3

𝑥 + 3
⎯⎯⎯⎯⎯ 𝑥ଶ + 5𝑥 + 9 = (𝑥 + 2)(𝑥 + 3) + 3

𝑃(𝑥)

𝑥 − 𝑎
⎯⎯⎯⎯⎯= 𝑄(𝑥) +

𝑅

𝑥 − 𝑎
⎯⎯⎯⎯⎯

𝑃(𝑥) = 𝑄(𝑥)(𝑥 − 𝑎) + 𝑅

65 = 4 × 16 + 1
65

4
⎯⎯⎯= 16 +

1

4
⎯⎯

𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑

𝑑𝑖𝑣𝑖𝑠𝑜𝑟
⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡 +

𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝑑𝑖𝑣𝑖𝑠𝑜𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑 = (𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡)(𝑑𝑖𝑣𝑖𝑠𝑜𝑟) + 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

remainder

65
4
25
24
   1

−

−

4

16

𝑑𝑖𝑣𝑖𝑠𝑜𝑟 𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑

𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡

𝐵𝑟𝑖𝑛𝑔 𝑑𝑜𝑤𝑛

−3     1       5        9 

  −3    − 6

1       2        3 

1𝑥 + 2      𝑅: 3

𝑥 + 3 = 0
        𝑥 = −3

1𝑥ଶ + 5𝑥 + 9
𝑥ଶ + 5𝑥 + 9

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = ?

Synthetic Division

remainder

   𝑓(𝑥) = 𝑥ଶ + 5𝑥 + 6
𝑓(−3) = (−3)ଶ + 5(−3) + 9
𝑓(−3) = 3

(−3,3)

Remainder Theorem

remainder

𝑥ଶ + 5𝑥 + 9

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = ?

65

4
⎯⎯⎯= ?
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𝑥ଷ + 𝑥ଶ − 8𝑥 + 4

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑥 − 2 = 0

        𝑥 = 2

Place that number to the left. 
Write the coefficients.

Bring down the first coefficient1)
(2) × 1 = 22)
1 + 2 = 33)
Repeat last two steps.4)

1𝑥ଶ + 3𝑥 − 2 𝑅 = 0

1        1       − 8       4

1         3      − 2          0

   2

Set denominator equal to zero and solve.
                     𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 = 0

   2

  2            6          − 4

1𝑥ଷ + 1𝑥ଶ − 8𝑥 + 4

1        1       − 8            4

𝑥ଷ + 𝑥ଶ − 8𝑥 + 4

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 𝑥ଶ + 3𝑥 − 2 𝑥ଷ + 𝑥ଶ − 8𝑥 + 4 = (𝑥ଶ+3𝑥 − 2)(𝑥 − 2)

𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑

𝑑𝑖𝑣𝑖𝑠𝑜𝑟
⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡

𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑 = (𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡)(𝑑𝑖𝑣𝑖𝑠𝑜𝑟)

𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6

𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 𝑥 + 1 = 0

        𝑥 = −1

Place that number to the left. 
Write the coefficients.

1𝑥ଶ + 1𝑥 − 6 𝑅 = 0

−1          1        2       − 5    − 6

1         1        − 6        0

Set denominator equal to zero and solve.
                     𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 = 0

  −1    − 1         6

−1       1        2       − 5    − 6

1𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6

  𝑥ଶ+𝑥 − 6
(𝑥 + 3)(𝑥 − 2)

𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6

𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= (𝑥 + 3)(𝑥 − 2)

Factor

𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6 = (𝑥 + 3)(𝑥 − 2)(𝑥 + 1)

𝑃(𝑥)

𝑥 − 𝑎
⎯⎯⎯⎯⎯= 𝑄(𝑥)

𝑃(𝑥) = 𝑄(𝑥)(𝑥 − 𝑎)

𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6
𝑥ଷ + 𝑥ଶ

          𝑥ଶ   − 5𝑥
         𝑥ଶ   +   𝑥

                  −6𝑥 − 6
                  −6𝑥 − 6
                                0

𝑥 + 1

𝑥ଶ  + 𝑥  − 6

𝑅 = 0
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𝑥ଷ + 𝑥ଶ − 8𝑥 + 7

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1𝑥ଶ + 3𝑥 − 2 𝑅 = 3

1        1       − 8       7

1         3      − 2            3

   2

   2

  2            6          − 4

1        1       − 8            7

𝑥ଷ + 𝑥ଶ − 8𝑥 + 6

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 𝑥ଶ + 3𝑥 − 2 +

3

𝑥 − 2
⎯⎯⎯⎯⎯ 𝑥ଷ + 𝑥ଶ − 8𝑥 + 6 = (𝑥ଶ+3𝑥 − 2)(𝑥 − 2) + 3

𝑇ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟
 𝑖𝑠 𝑡ℎ𝑒 𝑦 𝑣𝑎𝑙𝑢𝑒 
𝑤ℎ𝑒𝑛 𝑥 = 2
(2,3)

𝑓(2) = (2)ଷ + (2)ଶ − 8(2) + 7
𝑓(2) = 8 + 4 − 16 + 7
𝑓(2) = 3

𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑

𝑑𝑖𝑣𝑖𝑠𝑜𝑟
⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡 +

𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝑑𝑖𝑣𝑖𝑠𝑜𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑 = (𝑞𝑢𝑜𝑡𝑖𝑒𝑛𝑡) × (𝑑𝑖𝑣𝑖𝑠𝑜𝑟) + 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

remainder

𝑥ଷ + 2𝑥 − 12

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1𝑥ଶ + 2𝑥 + 6 𝑅 = 0

1        0         2     − 12

1         2        6          0

   2

   2

  2         4        12

1        0         2     − 12

𝑥ଷ + 2𝑥 − 12

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 𝑥ଶ + 2𝑥 + 6

𝑥ଷ + 2𝑥 − 12 = (𝑥ଶ+2𝑥 + 6)(𝑥 − 2)

𝑥ଷ + 2𝑥ଶ − 6𝑥 − 12

𝑥 + 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥ଷ + 2𝑥ଶ − 4𝑥 + 8

𝑥 + 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 𝑥ଶ − 6

1𝑥ଶ + 0𝑥 − 6 𝑅: 0

        𝑥ଶ − 6 𝑅: 0

1        2       − 6   − 12

1         0       − 6       0

−2

1        2       − 6   − 12−2

−2           0       12

𝑥ଷ + 2𝑥ଶ − 4𝑥 + 8 = (𝑥ଶ − 6)(𝑥 + 2)

1𝑥ଷ + 0𝑥ଶ + 2𝑥 − 12

𝑥ଷ +   𝑥ଶ − 8𝑥 + 7
𝑥ଷ − 2𝑥ଶ

      + 3𝑥ଶ − 8𝑥
         3𝑥ଶ − 6𝑥

                  −2𝑥 + 7
                  −2𝑥 + 4
                                3

𝑥 − 2

𝑥ଶ + 3𝑥 − 2

𝑅 = 3
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𝑆𝑦𝑛𝑡ℎ𝑒𝑡𝑖𝑐 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛

𝐼𝑠 (𝑥 − 2) a factor of  𝑓(𝑥) = 𝑥ଷ + 𝑥ଶ − 8𝑥 + 4?

𝑓(𝑥) = 𝑥ଷ + 𝑥ଶ − 8𝑥 + 4
𝑓(𝑥) = (2)ଷ+(2)ଶ−8(2) + 4
𝑓(2) = 8 + 4 − 16 + 4
𝑓(2) = 0
(2,0)

𝑥 − 2 = 0
        𝑥 = 2

Remainder = 0

𝑓(𝑎) = 0𝐹𝑎𝑐𝑡𝑜𝑟  𝑇ℎ𝑒𝑜𝑟𝑒𝑚 

𝑆𝑦𝑛𝑡ℎ𝑒𝑡𝑖𝑐 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛

If (𝑥 − 𝑎) is not a factor of 𝑓(𝑥), then:

𝐼𝑠 (𝑥 − 2) a factor of  𝑓(𝑥) = 𝑥ଷ + 𝑥ଶ − 8𝑥 + 5  ?

𝑥 − 2 = 0
        𝑥 = 2

Remainder = 1

𝑓(𝑎) = 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 

𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡

1         3      − 2          0

   2

  2            6      − 4

1        1       − 8          4

𝑥ଷ + 𝑥ଶ − 8𝑥 + 4

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑓(𝑥) = 𝑥ଷ + 𝑥ଶ − 8𝑥 + 5
𝑓(𝑥) = (2)ଷ+(2)ଶ−8(2) + 5
𝑓(2) = 8 + 4 − 16 + 5
𝑓(2) = 1

(2,1)

1         3      − 2          1

   2
  2            6          − 4

1        1       − 8            5

𝑥ଷ + 𝑥ଶ − 8𝑥 + 4

𝑥 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ Remainder = 1

Not a Factor!

Is a Factor

𝑓(𝑎) = 0

(𝑥 − 𝑎)

Is a Factor

𝑓(𝑎) ≠ 0

(𝑥 − 𝑎)

Is Not a Factor

R

If (𝑥 − 𝑎) is a factor of 𝑓(𝑥), then:
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𝐹𝑖𝑛𝑑 𝑘 𝑖𝑓 (𝑥 + 3) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟.

𝑓(𝑥) = 𝑥ଷ + 2𝑥ଶ − 5𝑥 + 𝑘
𝑓(𝑥) = (1)ଷ+2(1)ଶ − 5(1) + 𝑘 = −8
                                              −2 + 𝑘 = −8

   𝑓(𝑥) = 𝑥ଷ + 2𝑥ଶ + 𝑘𝑥 − 6
𝑓(−3) = (−3)ଷ+2(−3)ଶ+𝑘(−3) − 6 = 0
                                                 −15 − 3𝑘 = 0

𝑓(−3) = 0
𝐹𝑖𝑛𝑑 𝑘 𝑖𝑓 𝑓(𝑥) 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 (𝑥 − 1) 
𝑎𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 − 8.

𝑓(𝑥) = 𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6

𝑓(𝑥) = 𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6

𝑘 = −5

𝑘 = −6

𝑓(1) = −8

𝐹𝑖𝑛𝑑 𝑘 𝑖𝑓 (𝑥 − 3) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟.

𝑓(𝑥) = 𝑥ଷ − 6𝑥ଶ + 𝑘𝑥 − 6

𝐹𝑖𝑛𝑑 𝑘 𝑖𝑓 𝑓(𝑥) 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 (𝑥 + 3) 𝑎𝑛𝑑 𝑡ℎ𝑒 
𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 25.k=11

𝑓(𝑥) = 𝑥ଷ + 𝑘𝑥ଶ − 4𝑥 − 8

𝐹𝑖𝑛𝑑 𝑘 𝑖𝑓 𝑤ℎ𝑒𝑛 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 (𝑥 − 5) 𝑡ℎ𝑒 
𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 24 𝑖𝑓 (𝑥 − 2) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟.

𝑓(𝑥) = 𝑥ଷ − 6𝑥ଶ + 11𝑥 + 𝑘 k=-6

k=2

𝐹𝑖𝑛𝑑 𝑘 𝑖𝑓 𝑤ℎ𝑒𝑛 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 (𝑥 − 2) 𝑡ℎ𝑒 
𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑎𝑠 𝑖𝑓 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 (𝑥 − 3).

𝑓(𝑥) = 𝑥ଷ + 2𝑥ଶ − 4𝑥 + 𝑘 k=-8
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𝒇(𝒙) = 𝒙𝟐 − 𝟔𝒙 + 𝟓 Potential Factors: Factors of c =  ±5 𝑎𝑛𝑑 ±  1

Solve by inspection. 

Do synthetic division with 𝟏

(𝑥 − 1) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟.

(𝑥 − 5) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

𝑥ଶ − 6𝑥 + 51          1   − 6          5

1     − 5

𝑥 − 5

𝑥 − 1

𝑥ଶ − 6𝑥 + 5

𝑥 − 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑥 − 5

𝑥ଶ − 6𝑥 + 5

𝑥 − 5
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 𝑥 − 1

Stop here if you want

𝑥ଶ − 6𝑥 + 5 = (𝑥 − 5)(𝑥 − 1)

(1,0)        𝑥 − 𝑖𝑛𝑡

(5,0)        𝑥 − 𝑖𝑛𝑡

1    − 5         0

5          1   − 6          5

5     − 5

1    − 1         0

𝑓(𝑥) = 𝑥ଶ … … … + 5

𝐸𝑥𝑎𝑚𝑝𝑙𝑒𝑠:

𝑓(𝑥) = (𝑥 − 5)(𝑥 − 1)

(𝑥 + 𝑎)(𝑥 + 𝑏) = 𝑥ଶ … +  𝑎𝑏

±1,5
𝑓(𝑥) = 𝑥ଶ … … … + 5

𝑓(𝑥) = (𝑥 + 5)(𝑥 + 1)

𝑓(1) = 1ଶ − 6(1) + 5
𝑓(1) = 0

𝑓(−1) = (−1)ଶ − 6(−1) + 5
𝑓(−1) = 12

𝑓(5) = 5ଶ − 6(5) + 5
𝑓(5) = 0

(𝑥 + 1) 𝑖𝑠 𝑁𝑂𝑇 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

(−1,12) (𝑥, 𝑦)

Or Do synthetic division with 5!

𝑥ଶ − 6𝑥 + 5 = (𝑥 − 1)(𝑥 − 5)

𝑥 y

1 0

-1 12

5 0

(𝑥 − 1)𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟 ?
 𝑓(1) = 0, 𝑖𝑓 𝑦𝑜𝑢 𝑝𝑢𝑡 + 1 𝑖𝑛 𝑓𝑜𝑟 𝑥 𝑖𝑡 𝑚𝑢𝑠𝑡 𝑒𝑞𝑢𝑎𝑙 𝑧𝑒𝑟𝑜, (𝑜𝑟 𝑖𝑡 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟)
(+1,0) 𝑖𝑠 𝑎𝑛 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡

C12 - 3.3 - Factoring Trinomials Notes

   Pol Page 7    



𝑓(𝑥) = (𝑥 − 2)(𝑥 − 3)(𝑥 − 1)

±1,2,3,6,

𝑓(𝑥) = (𝑥 + 3)(𝑥 − 2)(𝑥 + 1)

𝑓(𝑥) = 𝑥ଷ … … … … … … − 6

𝑓(𝑥) = 𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6

𝐸𝑥𝑎𝑚𝑝𝑙𝑒𝑠:

𝑓(𝑥) = 𝑥ଷ … … . −6

𝑓(1) = (1)ଷ + 2(1)ଶ − 5(1) − 6
𝑓(1) = 1 + 2 − 5 − 6
𝑓(1) = −8

𝑓(𝑥) = (𝑥 + 2)(𝑥 + 3)(𝑥 − 1)

𝑓(𝑥) = (𝑥 + 2)(𝑥 − 3)(𝑥 + 1)(𝑥 − 1) 𝑖𝑠 𝑁𝑂𝑇 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

𝑓(−1) = (−1)ଷ + 2(−1)ଶ − 5(−1) − 6
𝑓(−1) = −1 + 2 + 5 − 6
𝑓(−1) = 0 (𝑥 + 1) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

6ଷ = 216, 𝑖𝑡𝑠 𝑛𝑜𝑡 𝑔𝑜𝑖𝑛𝑔 𝑡𝑜 𝑏𝑒 6!

1         1        − 6        0

  −1    − 1         6

−1       1        2       − 5    − 6

1𝑥ଶ + 1𝑥 − 6
(𝑥 + 3)(𝑥 − 2)

(𝑥 − 𝑎)(𝑥 + 𝑏)(𝑥 − 𝑐) = 𝑥ଷ … +  𝑎𝑏𝑐

Potential Factors: Factors of c =  ±1, ±2, ±3, ±6

Solve by inspection. 

Do synthetic division with −𝟏

𝐹𝑎𝑐𝑡𝑜𝑟

x y

1 -8

-1 0

6 252

𝑓(−3) = 0
    𝑓(2) = 0
 𝑓(−1) = 0

(0, −6)y-int:

C12 - 3.3 - Factoring Quadomials Notes
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𝒇(𝒙) = 𝟑𝒙𝟐 + 𝟓𝒙 − 𝟐 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝐹𝑎𝑐𝑡𝑜𝑟𝑠: ±2, ±1, ±
2

3
⎯⎯, ±

1

3
⎯⎯

Solve by inspection

𝑓(−1) = 3(−1)ଶ + 5(−1) − 2 = −4
    𝑓(1) = 3(1)ଶ + 5(1) − 2      = 6
    𝑓(2) = 3(2)ଶ + 5(2) − 2      = 20
𝑓(−2) = 3(−2)ଶ + 5(−2) − 2 = 0

−2        3          5      − 2

3     − 1          0

−6           2

𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝐹𝑎𝑐𝑡𝑜𝑟𝑠: ±1, ±2, ±4 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 "𝑑"

1         3      − 2          0

   2

  2            6       − 4

1        1       − 8            4

𝑓(𝑥) = 𝑥ଷ + 𝑥ଶ − 8𝑥 + 4

    𝑓(1) = (1)ଷ + (1)ଶ − 8(1) + 4          = −2
𝑓(−1) = (−1)ଷ + (−1)ଶ − 8(−1) + 4 = 12
    𝑓(2) = (2)ଷ + (2)ଶ − 8(2) + 4          = 0

Solve by inspection

𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 "c"

𝑎𝑛𝑑
𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 "𝑐"

𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 "𝑎"
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(2,0)

(𝑥 + 1) 𝑖𝑠 𝑁𝑂𝑇 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟
(𝑥 − 1) 𝑖𝑠 𝑁𝑂𝑇 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟
(𝑥 − 2) 𝑖𝑠 𝑁𝑂𝑇 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟
(𝑥 + 2) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

(𝑥 − 1) 𝑖𝑠 𝑁𝑂𝑇 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟
(𝑥 + 1) 𝑖𝑠 𝑁𝑂𝑇 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟
(𝑥 − 2) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

(−2,0)

C12 - 3.3 - Potential Factors Notes  ௗ

௔
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Leading Term
Table of Values

𝑦 = 𝑥ଶ

𝑦 = −𝑥ଶ

Q2,Q1 Q3,Q1

Q3,Q4 Q2,Q4

𝑦𝐸𝑅

𝑦 ≥ #

𝑦 ≤ #

𝑦 = 𝑥ଷ

𝑦 = −𝑥ଷ

𝑅𝑎𝑛𝑔𝑒

x y

-10 +

+10 +

x y

-10 +

+10 -

x y

-10 -

+10 -

x y

-10 -

+10 +

C12 - 3.4 - End Behaviour Polynomials Notes
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Leading Term
Table of Values

𝑦 = 𝑥ଶ

𝑦 = −𝑥ଶ

𝑦 = 𝑥ସ …

𝑦 = −𝑥ସ

𝑦 = 𝑥ହ

𝑦 = −𝑥ଷ

𝑦 = 𝑥ଷ …

𝑦 = −𝑥ସ …

𝑦 = −𝑥ଷ …

𝑦 = 𝑥ଷ

C12 - 3.4 - End Behaviour Polynomials Notes
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𝑦 = (𝑥 − 2)ଵ

𝑦 = (𝑥 − 1)ଵ(𝑥 − 3)ଵ

𝑦 = (𝑥 − 2)ଶ

𝑦 = 𝑥ଷ

𝑦 = 𝑥ଵ(𝑥 − 2)ଵ(𝑥 + 2)ଵ

𝑦 = (𝑥 + 1)ଵ(𝑥 − 1)ଶ

𝑦 = (𝑥 + 2)ଵ(𝑥 − 1)ଷ

𝐷𝑒𝑔𝑟𝑒𝑒 1:         𝑆𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡
𝐷𝑒𝑔𝑟𝑒𝑒 2:                    𝐵𝑜𝑢𝑛𝑐𝑒 𝑜𝑓𝑓 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡
𝐷𝑒𝑔𝑟𝑒𝑒 3: 𝐶ℎ𝑎𝑖𝑟 𝑆ℎ𝑎𝑝𝑒 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡

C12 - 3.4 - Multiplicity (Factor Exponents) Graph Notes 
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𝑦 = 𝑥(𝑥 − 2)ଶ(𝑥 + 2)ଷ

1) 𝐸𝑛𝑑 𝐵𝑒ℎ𝑎𝑣𝑖𝑜𝑟

2) 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠, 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡

3) 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑖𝑡𝑦

4) 𝐺𝑟𝑎𝑝ℎ

𝑦 = 𝑥(𝑥 − 2)ଶ(𝑥 + 2)ଷ

𝑦 = 𝑥(𝑥)ଶ(𝑥)ଷ

𝑦 = +𝑥଺

Q3,Q1

𝑦 = 𝑥(𝑥 − 2)ଶ(𝑥 + 2)ଷ

𝑦 = +𝑥௘௩௘௡

𝑥 − 2 = 0
        𝑥 = 2

𝑥 = 0 𝑥 + 2 = 0
        𝑥 = −2

(0,2) (0,0) (0, −2)

𝑥ଵ(𝑥 − 2)ଶ (𝑥 + 2)ଷ

𝑆𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑡ℎ𝑟𝑜𝑢𝑔ℎ

   𝑥 = 0
𝐷𝑒𝑔𝑟𝑒𝑒 1

  𝑥 = −2
𝐷𝑒𝑔𝑟𝑒𝑒 3

𝐶ℎ𝑎𝑖𝑟 𝑠ℎ𝑎𝑝𝑒𝑈 − 𝑠ℎ𝑎𝑝𝑒

   𝑥 = 2
𝐷𝑒𝑔𝑟𝑒𝑒 2

𝑦 = 𝑥(𝑥 − 2)ଶ(𝑥 + 2)ଷ

𝑦 = 0(0 − 2)ଶ(0 + 2)ଷ

𝑦 = 0(−2)ଶ(2)ଷ

𝑦 = 0(−1)(8)
𝑦 = 0 𝑦-𝑖𝑛𝑡: (0,0)

𝑆𝑡𝑎𝑟𝑡 𝑓𝑟𝑜𝑚 𝑎𝑛 𝑎𝑟𝑟𝑜𝑤
                    𝐶ℎ𝑎𝑖𝑟 𝑎𝑡 𝑥 = −2
                    𝑆𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑎𝑡 𝑥 = 0
                    𝐵𝑜𝑢𝑛𝑐𝑒 𝑎𝑡 𝑥 = 2
𝐸𝑛𝑑 𝑎𝑡 𝑎𝑛 𝑎𝑟𝑟𝑜𝑤

C12 - 3.4 - Graph ଶ ଷ Notes
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An open rectangular box is made by cutting equal integer lengths from each corner of a 12 cm by 15 cm rectangular 
piece of cardboard, then folding up the sides. Find the length of the square that must be cut from each corner so 
the box has a volume of 162 𝑐𝑚ଷ. And find length to cut for Max Volume and find Max Volume.

Potential Factors: The factors of 81:  ±27, ±9, ±3, ±1

We need to reject 6 and greater so we don't get 
negatives lengths. 

𝑥

𝑥
15 − 2𝑥

𝑥

𝑥

12 − 2𝑥

𝐶ℎ𝑒𝑐𝑘: 𝑥 = 1, 3

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑙𝑒𝑛𝑔𝑡ℎ × 𝑤𝑖𝑑𝑡ℎ × ℎ𝑒𝑖𝑔ℎ𝑡
            𝑉 = (12 − 2𝑥)(15 − 2𝑥)𝑥
        162 = (12 − 2𝑥)(15 − 2𝑥)(𝑥)
        162 = 180𝑥 − 54𝑥ଶ + 4𝑥ଷ

             0 = 4𝑥ଷ − 54𝑥ଶ + 180𝑥 − 162
             0 = 2𝑥ଷ − 27𝑥ଶ + 90𝑥 − 81

𝑓(𝑥) = 2𝑥ଷ − 27𝑥ଶ + 90𝑥 − 81
𝑓(3) = 2(3)ଷ−27(3)ଶ + 90(3) − 81
𝑓(3) = 54 − 243 + 270 − 81             = 0

3           2      − 27         90      − 81

                     6     − 63            81

2         − 21          27              0

2𝑥ଶ − 21𝑥 + 27 ∴ 𝑥 = 3 𝑐𝑚  

𝑺𝒐𝒍𝒗𝒆 𝒃𝒚 𝒊𝒏𝒔𝒑𝒆𝒄𝒕𝒊𝒐𝒏:

𝑙𝑒𝑡 𝑥 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑡𝑜 𝑐𝑢𝑡

2𝑥ଶ − 21𝑥 + 27
(2𝑥 − 3)(𝑥 − 9)

𝑥 = 1.5 𝑥 = 9

𝑉 = (12 − 2𝑥)(15 − 2𝑥)𝑥

Max: (2.2,177.2)

𝐷𝑜𝑚𝑎𝑖𝑛:  𝑥 > 0, 𝑥 𝑐𝑎𝑛𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒!
                   𝑥 < 6, 𝐶𝑎𝑛𝑡 𝑐𝑢𝑡 2 6ᇱ𝑠 𝑜𝑓𝑓 𝑎 12!

15 − 2𝑥
12 − 2𝑥

𝑥

𝑣 = 𝑙𝑤ℎ

𝑙 = 15 − 2𝑥
𝑙 = 15 − 2(3)
𝑙 = 9

𝑉 = 𝑙𝑤ℎ
𝑉 = 9 × 6 × 3
𝑉 = 162 𝑐𝑚ଶ

ℎ = 𝑥
ℎ = 3

𝑤 = 12 − 2𝑥
𝑤 = 12 − 2(3)
𝑤 = 6

𝑥 = 2.2 𝑐𝑚 𝑀𝑎𝑥 𝑉 = 177.2 𝑐𝑚ଶ

Reject non-integers

𝐶ℎ𝑒𝑐𝑘 𝐴𝑛𝑠𝑤𝑒𝑟

12

15

2nd Calc Max

𝑥 < 6

C12 - 3.5 - Open Rectangular Box Cut Side Notes
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