
𝑚 =
𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ
⎯⎯⎯⎯⎯⎯⎯

𝑚∗ =
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

𝑥 + ℎ − 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑚∗ =
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑦 − 𝑦ଵ = 𝑚(𝑥 − 𝑥ଵ)
  𝑦 − 1 = 2(𝑥 − 1)
          𝑦 = 2𝑥 − 2 + 1
          𝑦 = 2𝑥 − 1
          0 = 2𝑥 − 𝑦 − 1

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓
𝑇𝑎𝑛𝑔𝑒𝑛𝑡 𝐿𝑖𝑛𝑒

𝑆𝑙𝑜𝑝𝑒

𝑦 = 𝑥ଶ

𝑦 = (1)ଶ

𝑦 = 1

(1,1)

𝑦 = 𝑥ଶ [1,2] [1,1.1] [1,1.01]

Find slope over domain

𝑚 =
1.21 − 1

1.1 − 1
⎯⎯⎯⎯⎯⎯⎯⎯

𝑚 = 2.1

      𝑥       𝑦

      2      4

   1.01 1.0201

    1.1   1.21

       1      1

𝑚 =
1.0201 − 1

1.01 − 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑚 = 2.01

(2,4)(1,1) (1.1,1.21) (1.01,1.0201)

ℎ = 1 ℎ = 0.1 ℎ = 0.01

𝑚 =
4 − 1

2 − 1
⎯⎯⎯⎯⎯

𝑚 = 3

𝐹𝑖𝑛𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑙𝑖𝑛𝑒 𝑡𝑜 𝑥ଶ 𝑎𝑡 𝑥 = 1. 

𝑓ᇱ(𝑥) =                   
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  Lim
ℎ→ 0

 
(𝑥 + ℎ)ଶ − (𝑥ଶ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 
𝑥ଶ + 2𝑥ℎ + ℎଶ − 𝑥ଶ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

           
2𝑥ℎ + ℎଶ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯

         
ℎ(2𝑥 + ℎ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯

             2𝑥 + ℎ

𝑚 = 𝑓ᇱ(1) =      2(1)
𝑚 = 𝑓ᇱ(1) =      2

𝑥 = 1

𝐷𝑒𝑓𝑖𝑛𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝐷𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒

𝑓(𝑥 + ℎ) = (𝑥 + ℎ)ଶ

Foil
Simplify
Factor, Simplify
Substitute

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑇𝑎𝑛𝑔𝑒𝑛𝑡  𝑦 = 𝑥ଶ

𝑦ᇱ = 2𝑥
𝑚 = 2(1)
𝑚 = 2

Power Rule

𝑓(𝑥) = 𝑥ଶ

𝑓ᇱ(𝑥) =            2𝑥

 
𝑓(𝑎 + ℎ) − 𝑓(𝑎)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  Lim
ℎ→ 0

𝑓(1 + ℎ) − 𝑓(1)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(1 + ℎ)ଶ − (1)ଶ

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1 + 2ℎ + ℎଶ − 1

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

        
2ℎ + ℎଶ

ℎ
⎯⎯⎯⎯⎯⎯⎯

      
ℎ(2 + ℎ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯

           2 + ℎ
           2 + 0
           2

  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0
  Lim
ℎ→ 0

𝑚 = 𝑓ᇱ(1) =

𝑚 = 𝑓ᇱ(1) =

𝑚 =  𝑓ᇱ(𝑎) =

 
𝑓(𝑥) − 𝑓(𝑎)

𝑥 − 𝑎
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  Lim
𝑥→ 𝑎

𝑚 =  𝑓ᇱ(𝑎) =

  Lim
𝑥→ 1
  Lim
𝑥→ 1
  Lim
𝑥→ 1
  Lim
𝑥→ 1

     
𝑥ଶ − 𝑓(1)

𝑥 − 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯

        
𝑥ଶ − 1

𝑥 − 1
⎯⎯⎯⎯⎯⎯

(𝑥 + 1)(𝑥 − 1)

(𝑥 − 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 𝑥 + 1
 1 + 1
2

𝑚 =  𝑓ᇱ(1) =

𝑚 = 𝑓ᇱ(1) =

Alternative 
methods.
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