
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

𝑥 ∈ ℝ 𝑦 ≥ −4

Domain Range

2nd Calc Min/Max*
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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:

Store 𝑥
Calc

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

𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6 > 0 𝑥ଷ + 2𝑥ଶ − 5𝑥 − 6 < 0𝑓(𝑥) > 0 𝑓(𝑥) < 0

𝑥 > 2 𝑥 < −3−3 < 𝑥 < −1 −1 < 𝑥 < 2

𝑥 ∈ ℝ 𝑦 ∈ ℝ

Domain Range
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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)
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