
Trigonometric Functions

𝑑

𝑑𝑥
⎯⎯⎯𝑠𝑖𝑛𝑥 = 𝑐𝑜𝑠𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑠𝑒𝑐𝑥 = 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑡𝑎𝑛𝑥 = secଶ 𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑐𝑜𝑠𝑥 = −𝑠𝑖𝑛𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑐𝑠𝑐𝑥 = −𝑐𝑠𝑐𝑥 𝑐𝑜𝑡𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑐𝑜𝑡𝑥 = − cscଶ 𝑥

Basic Derivatives

𝑑

𝑑𝑥
⎯⎯⎯𝑐 = 0

𝑑

𝑑𝑥
⎯⎯⎯[𝑐𝑓(𝑥)] = 𝑐𝑓ᇱ(𝑥)

𝑑

𝑑𝑥
⎯⎯⎯[𝑓(𝑥) + 𝑔(𝑥)] = 𝑓ᇱ(𝑥) + 𝑔′(𝑥) 

𝑑

𝑑𝑥
⎯⎯⎯[𝑓(𝑥) − 𝑔(𝑥)] = 𝑓ᇱ(𝑥) − 𝑔′(𝑥) 

Inverse Trigonometric Functions

𝑑

𝑑𝑥
⎯⎯⎯sinିଵ 𝑥 =

1

√1 − 𝑥ଶ⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯
𝑑

𝑑𝑥
⎯⎯⎯secିଵ 𝑥 =

1

|𝑥|√𝑥ଶ − 1
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯tanିଵ 𝑥 =

1

1 + 𝑥ଶ
⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯cosିଵ 𝑥 = −

1

√1 − 𝑥ଶ⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯
𝑑

𝑑𝑥
⎯⎯⎯cscିଵ 𝑥 = −

1

|𝑥|√𝑥ଶ − 1
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯cotିଵ 𝑥 = −

1

1 + 𝑥ଶ
⎯⎯⎯⎯⎯⎯

CHAIN RULE

𝑁𝑜𝑡𝑒: ln 𝑒 = 1

𝑦ᇱ = 𝑓ᇱ(𝑥) =
𝑑𝑦

𝑑𝑥
⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯ln|𝑥| =

1

𝑥
⎯⎯×

1

ln 𝑒
⎯⎯⎯ =

1

𝑥
⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯logୟ 𝑥 =

1

𝑥
⎯⎯×

1

ln 𝑎
⎯⎯⎯ 

𝑑

𝑑𝑥
⎯⎯⎯𝑒௫ = 𝑒௫ ln 𝑒 = 𝑒௫      

𝑑

𝑑𝑥
⎯⎯⎯𝑎௫ = 𝑎௫ ln 𝑎 

Exponential and Logarithmic Functions

Quotient Rule

     
𝑑

𝑑𝑥
⎯⎯⎯ቈ

𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯቉    =

𝑓ᇱ(𝑥)𝑔(𝑥) − 𝑔ᇱ(𝑥)𝑓(𝑥)

[𝑔(𝑥)]ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Product Rule
𝑑

𝑑𝑥
⎯⎯⎯[𝑓(𝑥)𝑔(𝑥)] = 𝑓ᇱ(𝑥)𝑔(𝑥) + 𝑔ᇱ(𝑥)𝑓(𝑥)

Power Rule
𝑑

𝑑𝑥
⎯⎯⎯𝑥௡ = 𝑛𝑥௡ିଵ

𝑑

𝑑𝑥
⎯⎯⎯𝑓ିଵ(𝑥) = (𝑓ିଵ)ᇱ(𝑥) =

1

𝑓ᇱ(𝑓ିଵ(𝑥))
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Inverse Derivatives

Chain Rule
𝑑

𝑑𝑥
⎯⎯⎯𝑓൫𝑔(𝑥)൯ = 𝑓ᇱ൫𝑔(𝑥)൯𝑔′(𝑥)

𝑑

𝑑𝑥
⎯⎯⎯𝑓 ቀ𝑔൫ℎ(𝑥)൯ቁ = 𝑓ᇱ ቀ𝑔൫ℎ(𝑥)൯ቁ 𝑔ᇱ൫ℎ(𝑥)൯ℎ′(𝑥)

PSST
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𝑓(𝑥) = 𝑥ଶ

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

 
𝑓(𝑎 + ℎ) − 𝑓(𝑎)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

  Lim
ℎ→ 0

𝑓(1 + ℎ) − 𝑓(1)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(1 + ℎ)ଶ − (1ଶ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1 + 2ℎ + ℎଶ − 1

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

        
2ℎ + ℎଶ

ℎ
⎯⎯⎯⎯⎯⎯⎯

      
ℎ(2 + ℎ)

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯

           2 + ℎ

          

               

𝑎 = 1

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

𝑦 − 𝑦ଵ = 𝑚(𝑥 − 𝑥ଵ)
  𝑦 − 1 = 2(𝑥 − 1)

          𝑦 = 2𝑥 − 1

𝑓(1) = 1

x y

1 1

𝑚 = 𝑓ᇱ(1) =

(1,1)

𝑚 = 𝑓ᇱ(1) =

𝑚 =  𝑓ᇱ(𝑎) =

𝑚 =
𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ
⎯⎯⎯⎯⎯⎯⎯

 
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

𝑚 =  𝑓ᇱ(1) =

𝑥

ℎ

𝑥 + ℎ

(𝑥, 𝑓(𝑥))

(𝑥 + ℎ, 𝑓(𝑥 + ℎ))

𝑆𝑒𝑐𝑎𝑛𝑡 𝐿𝑖𝑛𝑒

𝑇𝑎𝑛𝑔𝑒𝑛𝑡 𝐿𝑖𝑛𝑒

𝑚 = 𝑓ᇱ(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

𝑓ᇱ(𝑥) =                           2𝑥

𝑓ᇱ(1) =      2(1)

𝑓ᇱ(1) =      2 𝑚 = 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

2

 1 + 1

 2 + 0

2

(𝑥, 𝑓(𝑥))

(𝑎, 𝑓(𝑎))

(𝑎 + ℎ, 𝑓(𝑎 + ℎ))

𝑎 𝑎 + ℎ

𝑓(𝑥ଶ) − 𝑓(𝑥ଵ)

𝑥ଶ − 𝑥ଵ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
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