
Chain Rule 
If 𝑦 = [𝑓(𝑥)]𝑛 

then 
𝑑𝑦

𝑑𝑥
=  𝑛[𝑓(𝑥)]𝑛−1𝑓′(𝑥) 

Chain Rule 
If 𝑦 = 𝑓[𝑔(𝑥)] 

then 
𝑑𝑦

𝑑𝑥
=  𝑓′[𝑔(𝑥)]𝑔′(𝑥) 

Chain Rule 

 
𝑑𝑦

𝑑𝑥
=  

𝑑𝑦

𝑑𝑢
×

𝑑𝑢

𝑑𝑥
 

where y is a function of u and u is 
a function of x. 

Product Rule 
If 𝑦 =  𝑢𝑣 

then 
𝑑𝑦

𝑑𝑥
=  𝑢

𝑑𝑣

𝑑𝑥 
+ 𝑣

𝑑𝑢

𝑑𝑥
 

where u and v are functions of x. 
Quotient Rule 

If 𝑦 =  
𝑢

𝑣
 

then 
𝑑𝑦

𝑑𝑥
=  

𝑣
𝑑𝑢

𝑑𝑥 
 − 𝑢

𝑑𝑣

𝑑𝑥

𝑣2  

where u and v are functions of x. 

If 𝑦 = 𝑒𝑥  

then 
𝑑𝑦

𝑑𝑥
= 𝑒𝑥 

If 𝑦 = 𝑒𝑓(𝑥) 

then 
𝑑𝑦

𝑑𝑥
= 𝑓′(𝑥)𝑒𝑓(𝑥) 

If 𝑦 = ln 𝑥 

then 
𝑑𝑦

𝑑𝑥
=  

1

𝑥
 

If 𝑦 = ln[𝑓(𝑥)] 

then 
𝑑𝑦

𝑑𝑥
=  

𝑓′(𝑥)

𝑓(𝑥)
 



If 𝑦 =  sin 𝑥 

then 
𝑑𝑦

𝑑𝑥
=  cos 𝑥 

If 𝑦 =  sin 𝑓(𝑥) 

then 
𝑑𝑦

𝑑𝑥
=  𝑓′(𝑥) cos 𝑓(𝑥) 

If 𝑦 =  cos 𝑥 

then 
𝑑𝑦

𝑑𝑥
=  − sin 𝑥 

If 𝑦 =  cos 𝑓(𝑥) 

then 
𝑑𝑦

𝑑𝑥
=  −𝑓′(𝑥) sin 𝑓(𝑥) 

If 𝑦 =  tan 𝑥 

then 
𝑑𝑦

𝑑𝑥
=  sec2 𝑥 

If 𝑦 =  tan 𝑓(𝑥) 

then 
𝑑𝑦

𝑑𝑥
=  𝑓′(𝑥)sec2 𝑓(𝑥) 

If 𝑦 =  cosec 𝑥 

then 
𝑑𝑦

𝑑𝑥
=  − cosec 𝑥 cot 𝑥 

If 𝑦 =  cosec 𝑓(𝑥) 

then 
𝑑𝑦

𝑑𝑥
=

 −𝑓′(𝑥) cosec 𝑓(𝑥) cot 𝑓(𝑥) 

If 𝑦 =  sec 𝑥 

then 
𝑑𝑦

𝑑𝑥
= sec 𝑥 tan 𝑥 

If 𝑦 =  sec 𝑓(𝑥) 

then 
𝑑𝑦

𝑑𝑥
= 𝑓′(𝑥) sec 𝑓(𝑥) tan 𝑓(𝑥) 

If 𝑦 =  cot 𝑥 

then 
𝑑𝑦

𝑑𝑥
= − cosec2 𝑥 

If 𝑦 =  cot 𝑓(𝑥) 

then 
𝑑𝑦

𝑑𝑥
= −𝑓′(𝑥) cosec2 𝑓(𝑥) 

 


