
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:

C12 - 3.2 - Factor/Remainder Theorem  Notes 

   Pol Page 1    



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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