
Derivative Rules w/respect to 𝒙 

 

Constant rule:   
𝑑

𝑑𝑥
[𝑐] = 0, c is a constant. 

 

Power rule:    
𝑑

𝑑𝑥
[𝑥𝑛] = 𝑛𝑥𝑛−1 

 

Constant times a function:  
𝑑

𝑑𝑥
[𝑐𝑓(𝑥)] = 𝑐

𝑑

𝑑𝑥
[𝑓(𝑥)] 

 

Sums and differences:  
𝑑

𝑑𝑥
[𝑓(𝑥) ± 𝑔(𝑥)] =

𝑑

𝑑𝑥
[𝑓(𝑥)] ±

𝑑

𝑑𝑥
[𝑔(𝑥)] 

 

Reciprocal Rule:   
𝑑

𝑑𝑥
[

1

𝑔(𝑥)
] =

− 
𝑑

𝑑𝑥
[𝑔(𝑥)]

[𝑔(𝑥)]2  

 

Square Root Rule:   
𝑑

𝑑𝑥
[√𝑥] =

1

2√𝑥
 

 

Trigonometric Functions:  
𝑑

𝑑𝑥
[𝑠𝑖𝑛 𝑥] = 𝑐𝑜𝑠 𝑥  

𝑑

𝑑𝑥
[𝑐𝑜𝑠 𝑥] = − 𝑠𝑖𝑛 𝑥  

𝑑

𝑑𝑥
[𝑡𝑎𝑛 𝑥] = 𝑠𝑒𝑐2 𝑥                 

𝑑

𝑑𝑥
[𝑐𝑜𝑡 𝑥] = − 𝑐𝑠𝑐2 𝑥  

𝑑

𝑑𝑥
[𝑠𝑒𝑐 𝑥] = 𝑠𝑒𝑐 𝑥 𝑡𝑎𝑛 𝑥  

𝑑

𝑑𝑥
[𝑐𝑠𝑐 𝑥] = − 𝑐𝑠𝑐 𝑥 𝑐𝑜𝑡 𝑥 

 

Exponential Rules:   
𝑑

𝑑𝑥
[𝑒𝑥] = 𝑒𝑥 

     
𝑑

𝑑𝑥
[𝑏𝑥] = 𝑏𝑥 ln 𝑏     *NEW* 

 

Logarithmic Rules:   
𝑑

𝑑𝑥
[ln 𝑥] =

1

𝑥
  

     
𝑑

𝑑𝑥
[log𝑏 𝑥] =

1

𝑥(ln 𝑏)
 

 

Product rule:    
𝑑

𝑑𝑥
[𝑓(𝑥) ⋅ 𝑔(𝑥)] = 𝑓(𝑥) ⋅

𝑑

𝑑𝑥
[𝑔(𝑥)] + 𝑔(𝑥) ⋅

𝑑

𝑑𝑥
[𝑓(𝑥)] 

 

Quotient Rule:   
𝑑

𝑑𝑥
[

𝑓(𝑥)

𝑔(𝑥)
] =

𝑔(𝑥)⋅
𝑑

𝑑𝑥
[𝑓(𝑥)]−𝑓(𝑥)⋅

𝑑

𝑑𝑥
[𝑔(𝑥)]

[𝑔(𝑥)]2  

 

 

Inverse Trigonometric Functions: 
𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑠𝑖𝑛 𝑥] =

1

√1 − 𝑥2
 

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑐𝑜𝑠 𝑥] = −

1

√1 − 𝑥2
 

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑡𝑎𝑛 𝑥] =

1

1 + 𝑥2
 

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑐𝑜𝑡 𝑥] =

−1

1 + 𝑥2
 

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑠𝑒𝑐 𝑥] =

1

|𝑥|√𝑥2 − 1
 

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑐𝑠𝑐 𝑥] = −

1

|𝑥|√𝑥2−1
  



Chain Rule:    General Derivative Rules w/respect to 𝐮 

 

 

Power rule:    
𝑑

𝑑𝑥
[𝑢𝑛] = 𝑛𝑢𝑛−1 

 

Reciprocal Rule:   
𝑑

𝑑𝑥
[

1

𝑢
] = −

𝑑

𝑑𝑥
[𝑢]

[𝑢]2 ∙ 𝑢′ 

 

Square Root Rule:   
𝑑

𝑑𝑥
[√𝑢] =

1

2√𝑢
∙ 𝑢′ 

 

Trigonometric Functions:  
𝑑

𝑑𝑥
[𝑠𝑖𝑛 𝑢] = (𝑐𝑜𝑠 𝑢) ∙ 𝑢′   

𝑑

𝑑𝑥
[𝑐𝑜𝑠 𝑢] = (− 𝑠𝑖𝑛 𝑢) ∙ 𝑢′  

𝑑

𝑑𝑥
[𝑡𝑎𝑛 𝑢] = (𝑠𝑒𝑐2 𝑢) ∙ 𝑢′  

𝑑

𝑑𝑥
[𝑐𝑜𝑡 𝑢] = (− 𝑐𝑠𝑐2 𝑢) ∙ 𝑢′ 

𝑑

𝑑𝑥
[𝑠𝑒𝑐 𝑢] = (𝑠𝑒𝑐 𝑢 𝑡𝑎𝑛 𝑢) ∙ 𝑢′   

𝑑

𝑑𝑥
[𝑐𝑠𝑐 𝑢] = (− 𝑐𝑠𝑐 𝑢 𝑐𝑜𝑡 𝑢) ∙ 𝑢′ 

 

Exponential Rules:   
𝑑

𝑑𝑥
[𝑒𝑢] = 𝑒𝑢 ⋅ 𝑢′ 

     
𝑑

𝑑𝑥
[𝑏𝑢] = 𝑏𝑢 ⋅ (𝑙𝑛 𝑏)𝑢′ 

 

Logarithmic Rules:   
𝑑

𝑑𝑥
[𝑙𝑛 𝑢] =

1

𝑢
⋅ 𝑢′, 𝑢 > 0 

  

     
𝑑

𝑑𝑥
[𝑙𝑜𝑔𝑏 𝑢] =

1

𝑢∙(𝑙𝑛 𝑏)
⋅ 𝑢′ 

 

Inverse Trigonometric Functions: 

 

       
𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑠𝑖𝑛 𝑢] =

𝑢′

√1−𝑢2
 

     
𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑐𝑜𝑠 𝑢] =

−𝑢′

√1−𝑢2
 

      
𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑡𝑎𝑛 𝑢] =

𝑢′

1+𝑢2  

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑐𝑜𝑡 𝑢] =

−𝑢′

1 + 𝑢2
 

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑠𝑒𝑐 𝑢] =

𝑢′

|𝑢|√𝑢2−1
  

𝑑

𝑑𝑥
[𝑎𝑟𝑐𝑐𝑠𝑐 𝑢] =

−𝑢′

|𝑢|√𝑢2 − 1
 

 


