
The Chain Rule  
 
Chain Rule:  If 𝑦 = 𝑓(𝑢) is differentiable function of u and 𝑢 = 𝑔(𝑥) is a differentiable 

function of x, then 𝑦 = 𝑓(𝑔(𝑥)) is a differentiable function and  𝒅𝒚𝒅𝒙 = 𝒅𝒚𝒅𝒖 ∙ 𝒅𝒖𝒅𝒙 

or, equivalently, 𝒅𝒅𝒙 [𝒇(𝒈(𝒙))] = 𝒇ᇱ൫𝒈(𝒙)൯𝒈ᇱ(𝒙) 
EX: 𝒚 = 𝒇(𝒈(𝒙)) 𝒖 = 𝒈(𝒙) 𝒚 = 𝒇(𝒖) 𝑦 = 1√𝑥 + 1 

  

𝑦 = tan (𝜋𝑥 + 1)   𝑦 = ඥ3𝑥ଶ − 𝑥 + 1   

 

EX:  Find y’ for (3𝑥ଶ + 1)ସ 

 

 

 

General Power Rule:  If 𝑦 = [𝑢(𝑥)]௡, where u is a differentiable function of x and n is a 

rational number, then  𝒅𝒚𝒅𝒙 = 𝒏[𝒖(𝒙)]𝒏ି𝟏 𝒅𝒖𝒅𝒙 

Or, equivalently, 𝒅𝒅𝒙 [𝒖𝒏] = 𝒏𝒖𝒏ି𝟏𝒖′ 
EX:  Find the derivative:  𝑓(𝑥) = ଶ(ଵି௫మ)య 
 

 

 

 

EX:  𝑦 = 𝑠𝑖𝑛4𝑥ଶ 

 

 



 

EX:  𝑓(𝑥) = 𝑥ଶ √𝑥ଶ + 5య  

 

 

 

 

 

 

EX:  ℎ(𝑡) = ቀ ௧మ௧యశమቁଶ
 

 

 

 

 

 

 

EX:  𝑦 = 𝑒ି௫మ
 

 

 

 

 


