
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

Differentiation Rules 

 
𝑑

𝑑𝑥
(𝑐) = 0         

𝑑

𝑑𝑥
[𝑐𝑓(𝑥)] = 𝑐𝑓′(𝑥) 

 
𝑑

𝑑𝑥
[𝑓(𝑥) + 𝑔(𝑥)] = 𝑓′(𝑥) + 𝑔′(𝑥)  

 
𝑑

𝑑𝑥
[𝑓(𝑥) − 𝑔(𝑥)] = 𝑓′(𝑥) − 𝑔′(𝑥)  

 
𝑑

𝑑𝑥
[𝑓(𝑥)𝑔(𝑥)] = 𝑓(𝑥)𝑔′(𝑥) + 𝑔(𝑥)𝑓′(𝑥)  

 

𝑑

𝑑𝑥
[
𝑓(𝑥)

𝑔(𝑥)
] =

𝑔(𝑥)𝑓′(𝑥) − 𝑓(𝑥)𝑔′(𝑥)

[𝑔(𝑥)]2
 

 
𝑑

𝑑𝑥
𝑓(𝑔(𝑥)) = 𝑓′(𝑔(𝑥))𝑔′(𝑥)  

 
𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1𝑑𝑥   

𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥dx 

 
𝑑

𝑑𝑥
ln |𝑥| =

1

𝑥
𝑑𝑥             

𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥 ln (𝑎)𝑑𝑥 

 
𝑑

𝑑𝑥
(log𝑎 𝑥) =

1

𝑥 ln 𝑎
𝑑𝑥  

 
𝑑

𝑑𝑥
(sin 𝑥) = cos 𝑥 𝑑𝑥   

𝑑

𝑑𝑥
(cos 𝑥) = − sin 𝑥 𝑑𝑥 

 
𝑑

𝑑𝑥
(tan 𝑥) = sec2 𝑥𝑑𝑥       

𝑑

𝑑𝑥
(cot 𝑥) = − csc2 𝑥 𝑑𝑥  

 
𝑑

𝑑𝑥
(csc 𝑥) = − csc 𝑥 cot 𝑥 𝑑𝑥  

     
𝑑

𝑑𝑥
(sec 𝑥) = sec 𝑥 tan 𝑥 𝑑𝑥 

 
𝑑

𝑑𝑥
(sin−1 𝑥) =

𝑑𝑥

√1−𝑥2
        

𝑑

𝑑𝑥
(cos−1 𝑥) = −

𝑑𝑥

√1−𝑥2
 

 
𝑑

𝑑𝑥
(tan−1 𝑥) =

𝑑𝑥

1+𝑥2        
𝑑

𝑑𝑥
(cot−1 𝑥) = −

𝑑𝑥

1+𝑥2 

 
𝑑

𝑑𝑥
(sec−1 𝑥) =

𝑑𝑥

𝑥√𝑥2−1
       

𝑑

𝑑𝑥
(csc−1 𝑥) == −

𝑑𝑥

𝑥√𝑥2−1
  

 

      
𝑑

𝑑𝑥
(sinh 𝑥) = cosh 𝑥𝑑𝑥               

𝑑

𝑑𝑥
(cosh 𝑥) = sinh 𝑥dx 

 

               Sinh x = 
𝑒𝑥−𝑒−𝑥

2
              cosh x = 

𝑒𝑥+𝑒−𝑥

2
 

 
 
 

 
 

Integration Rules 

 

∫ 𝑢𝑑𝑣 = 𝑢𝑣 − ∫ 𝑣𝑑𝑢  

 

∫ 𝑢𝑛𝑑𝑢 =
𝑢𝑛+1

𝑛 + 1
+ 𝐶 ,     𝑛 ≠ −1 

 

∫
𝑑𝑢

𝑢
= ln|𝑢| + 𝐶 

 

∫ 𝑒𝑢𝑑𝑢 = 𝑒𝑢 + 𝐶  

 

∫ sin(𝑢)𝑑𝑢 = − cos(𝑢) + 𝐶  

 

∫ cos(𝑢)𝑑𝑢 = sin(𝑢) + 𝐶  

 

∫ tan(𝑢)𝑑𝑢 = ln|sec 𝑢| + 𝐶  

 

∫ sec(𝑢)𝑑𝑢 = ln|sec 𝑢 + tan 𝑢| + 𝐶  

 

∫ csc(𝑢)𝑑𝑢 = ln|csc 𝑢 − cot 𝑢| + 𝐶  

  

∫ cot(𝑢)𝑑𝑢 = ln|sin 𝑢| + 𝐶  

 

∫ sec2(𝑢)𝑑𝑢 = tan(𝑢) + 𝐶  

 

∫ csc2(𝑢)𝑑𝑢 = − cot(𝑢) + 𝐶  

 

∫ sec(𝑢) tan(𝑢)𝑑𝑢 = sec(𝑢) + 𝐶  

 

∫ csc(𝑢) cot(𝑢)𝑑𝑢 = − csc(𝑢) + 𝐶  

 

∫
𝑑𝑢

√𝑎2 − 𝑢2
= sin−1 |

𝑢

𝑎
| + 𝐶,     𝑎 > 0 

 

∫
𝑑𝑢

𝑎2 + 𝑢2 =
1

𝑎
tan−1 |

𝑢

𝑎
| + 𝐶 

 

∫
𝑑𝑢

𝑢√𝑢2 − 𝑎2
=

1

𝑎
sec−1 |

𝑢

𝑎
| + 𝐶 

 

∫ ln|𝑢|𝑑𝑢 = 𝑢 ln|𝑢| − 𝑢 + 𝐶  

 

 


