
𝑥௘௩௘௡ 𝑥௢ௗௗ

Max number of x-intercepts Degree Degree

Min number of x-intercepts 0 1

Max number of turns Degree −1 Degree −1

Min number of turns 1 0*

The factor is the 
only opposite

Insert 0 if you are missing a degree term 𝑥ଷ + 0𝑥ଶ − 2𝑥 + 4

The x intercept, the thing you put into 
synthetic division and 𝑓( ) is all the same.

𝑎  𝑆𝑦𝑛𝑡ℎ𝑒𝑡𝑖𝑐 = 𝑓(𝑎) = 𝑥 − 𝑖𝑛𝑡 (𝑎, 0)

𝐹𝑎𝑐𝑡𝑜𝑟 = (𝑥 − 𝑎)

Degree

Synthetic

Long Division

Steps:
Goes Into
Multiply
Subtract
Bring Down
Repeat

Steps:
Bring Down
Multiply
Add
Repeat last two steps

Divisors 
-Binomials Coefficient≠ 1
-Trinomials etc. Quadratic
Use Long Division

Potential Factors 

=
±௙௔௖௧௢௥௦ ௢௙ ௘∗

±௙௔௖௧௢௥௦ ௢௙ ௔
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Solve by Inspection     

𝑓(𝑎) = 0

x-intercepts

𝑥 − 2 = 0
         𝑥 = 2

End behavior

±𝑥௘௩௘௡, ±𝑥௢ௗௗ

Multiplicity

(𝑥 − 2)ଵ(𝑥 − 1)ଶ(𝑥 + 3)ଷ

y-intercept 

(0, 𝑦)

𝑓(𝑎) = 𝑅

(𝑥 − 𝑎);  𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

(𝑥 − 𝑎);  𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟

TOV

𝑥 − 𝑖𝑛𝑡: (2,0)

𝑦 = 𝑎(𝑥 − #)ଵ(𝑥 − #)ଶ(𝑥 − #)ଷ …
𝑦 = 𝑎𝑥ସ + 𝑏𝑥ଷ + 𝑐𝑥ଶ + 𝑑𝑥 + 𝑒

𝑒 = 𝑦 − 𝑖𝑛𝑡

𝐹𝑎𝑐𝑡𝑜𝑟𝑒𝑑/𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐹𝑜𝑟𝑚

𝑥 ∈ 𝑅

𝑦 ∈ 𝑅

𝑦 = 5 = 5𝑥଴;         𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡
𝑦 = 2𝑥;                   𝐿𝑖𝑛𝑒𝑎𝑟
𝑦 = −𝑥ଶ;                𝑄𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐
𝑦 = 5𝑥ଷ;                 𝐶𝑢𝑏𝑖𝑐
𝑦 = −2𝑥ସ;             𝑄𝑢𝑎𝑟𝑡𝑖𝑐
𝑦 = 2𝑥ହ;                 𝑄𝑢𝑖𝑛𝑡𝑖𝑐
𝐻𝑒𝑝𝑡𝑖𝑐, 𝑆𝑒𝑝𝑡𝑖𝑐, 𝑂𝑐𝑡𝑖𝑐, 𝑁𝑜𝑛𝑖𝑐, 𝐷𝑒𝑐𝑒𝑐?

𝑀𝑖𝑛 𝐷𝑒𝑔𝑟𝑒𝑒 =  # 𝑡𝑢𝑟𝑛𝑠 + 1
𝑦 ≥ 𝑚𝑖𝑛

𝑦 ≤ 𝑚𝑎𝑥

𝑥 ∈ 𝑅

Ascending Order

Store x/Graph Calc Zeros

Calc:

2𝑥ଷ − 27𝑥ଶ + 90𝑥 − 81 =   −16

1 

Up, Up, Up, Up

Entry2nd 

Enter

Enter

TI83

TI84

Graph and find x-intercepts

𝑅 = 0

𝑀𝑎𝑥 # 𝑇𝑢𝑟𝑛𝑠 = 𝐷𝑒𝑔𝑟𝑒𝑒 − 1

OR
Graph
it!
OR in 
your Head

𝑥 → +∞
𝑦 → ±∞

𝑥 → −∞
𝑦 → ±∞

End Bev
𝑦 = (1 − 𝑥)ଶ(𝑥 + 2)  = +𝑥௢ௗௗ

𝑦 = (1 − 𝑥)ଷ(𝑥 + 2)  = −𝑥௘௩௘௡

STO 𝑥

2 EnterSTO 𝑥

Entry2nd Enter

If you are going to put the opposite sign of the x intercept into synthetic division, you must subtract

𝑥 𝑦

2𝑥ଷ − 27𝑥ଶ + 90𝑥 − 81 =      7

Put it in!
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𝐺𝑜𝑒𝑠 𝐼𝑛𝑡𝑜
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦
𝑆𝑢𝑏𝑡𝑟𝑎𝑐𝑡
𝐵𝑟𝑖𝑛𝑔 𝐷𝑜𝑤𝑛
𝑅𝑒𝑝𝑒𝑎𝑡

𝑥 + 3

𝑥 𝑡𝑖𝑚𝑒𝑠 𝑤ℎ𝑎𝑡 𝑖𝑠 𝑥ଶ = 𝑥

𝑥 𝑡𝑖𝑚𝑒𝑠 𝑤ℎ𝑎𝑡 𝑖𝑠 + 2𝑥 = +2

𝑥ଶ + 5𝑥 + 6

𝑥 + 3 𝑥ଶ + 5𝑥 + 6

𝑥

𝑥ଶ + 5𝑥 + 6

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = ?

𝑥 + 3 𝑥ଶ + 5𝑥 + 6
𝑥ଶ + 3𝑥

𝑥

𝑥 × 𝑥 = 𝑥ଶ, 3 × 𝑥 = 3𝑥

𝑇ℎ𝑒 3 𝑖𝑠 𝑜𝑛𝑙𝑦 𝑓𝑜𝑟 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛

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

𝑥

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

𝑥 + 2

5𝑥 − 3𝑥 = 2𝑥, 𝐵𝑟𝑖𝑛𝑔 𝑑𝑜𝑤𝑛 + 6

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

𝑥 + 2

𝑥 × 2 = 2𝑥, 3 × 2 = 6

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

𝑥 + 2

6 − 6 = 0

Remainder

𝑥 + 3 = 0
        𝑥 = −3

−3     1       5        6 

1𝑥ଶ + 5𝑥 + 6

−3     1       5        6 

List Coefficients

1

Bring down the first 
coefficient

−3     1       5        6 

1

−3 × 1 = −3−3

−3     1       5        6 

1      2

−3

−3     1       5        6 

1       2

−3  − 6

5 + (−3) = 2

−3 × 2 = 6

−3     1       5        6 

1       2       0

−3  − 6

6 + (−6) = 0

Remainder

−3     1       5        6 

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

(−3,0)

Factor Theorem

𝐵𝑟𝑖𝑛𝑔 𝐷𝑜𝑤𝑛
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦, 𝐴𝑑𝑑, 𝑅𝑒𝑝𝑒𝑎𝑡

Set denominator equal to zero and solve.
                     𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 = 0

1𝑥 + 2 The exponents of x 
go down by one.
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𝐺𝑜𝑒𝑠 𝐼𝑛𝑡𝑜
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦
𝑆𝑢𝑏𝑡𝑟𝑎𝑐𝑡
𝐵𝑟𝑖𝑛𝑔 𝐷𝑜𝑤𝑛
𝑅𝑒𝑝𝑒𝑎𝑡

𝑥 + 3

𝑥 𝑡𝑖𝑚𝑒𝑠 𝑤ℎ𝑎𝑡 𝑖𝑠 𝑥ଶ = 𝑥

𝑥 𝑡𝑖𝑚𝑒𝑠 𝑤ℎ𝑎𝑡 𝑖𝑠 + 2𝑥 = +2

𝑥ଶ + 5𝑥 + 9

𝑥 + 3 𝑥ଶ + 5𝑥 + 9

𝑥

𝑥ଶ + 5𝑥 + 9

𝑥 + 3
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = ?

𝑥 + 3 𝑥ଶ + 5𝑥 + 9
𝑥ଶ + 3𝑥

𝑥

𝑥 × 𝑥 = 𝑥ଶ, 3 × 𝑥 = 3𝑥

𝑇ℎ𝑒 3 𝑖𝑠 𝑜𝑛𝑙𝑦 𝑓𝑜𝑟 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛

𝑥 + 3 𝑥ଶ + 5𝑥 + 9
𝑥ଶ + 3𝑥
          2𝑥 + 9

𝑥

𝑥 + 3 𝑥ଶ + 5𝑥 + 9
𝑥ଶ + 3𝑥
          2𝑥 + 9

𝑥 + 2

5𝑥 − 3𝑥 = 2𝑥, 𝐵𝑟𝑖𝑛𝑔 𝑑𝑜𝑤𝑛 + 9

𝑥 + 3 𝑥ଶ + 5𝑥 + 9
𝑥ଶ + 3𝑥
          2𝑥 + 9
          2𝑥 + 6

𝑥 + 2

𝑥 × 2 = 2𝑥, 3 × 2 = 6

𝑥 + 3 𝑥ଶ + 5𝑥 + 9
𝑥ଶ + 3𝑥
          2𝑥 + 9
          2𝑥 + 6
                    3

𝑥 + 2

9 − 6 = 3

Remainder

𝑥 + 3 = 0
        𝑥 = −3

−3     1       5        9 

1𝑥ଶ + 5𝑥 + 9

−3     1       5        9 

List Coefficients

1

Bring down the first 
coefficient

−3     1       5        9 

1

−3 × 1 = −3−3

−3     1       5        9 

1      2

−3

−3     1       5        9 

1       2

−3  − 6

5 + (−3) = 2

−3 × 2 = 6

−3     1       5        9 

1       2       3

−3  − 6

9 + (−6) = 3

Remainder

−3     1       5        9 

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

(−3,3)

Remainder Theorem

𝐵𝑟𝑖𝑛𝑔 𝐷𝑜𝑤𝑛
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦, 𝐴𝑑𝑑, 𝑅𝑒𝑝𝑒𝑎𝑡

Set denominator equal to zero and solve.
                     𝐷𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 = 0

1𝑥 + 2 The exponents of x 
go down by one.
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