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This document will give basic derivative rules and integration formulas. 

Basic Differentiation Rules 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[𝑐𝑐𝑐𝑐 ] = 𝑐𝑐𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[𝑐𝑐 ± 𝑣𝑣 ] = 𝑐𝑐′ ± 𝑣𝑣′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[𝑐𝑐𝑣𝑣 ] = 𝑐𝑐 𝑣𝑣 ′ + 𝑣𝑣𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
� 𝑢𝑢 

𝑣𝑣 
� = 𝑣𝑣𝑢𝑢 ′ −𝑢𝑢𝑣𝑣 ′ 

𝑣𝑣2 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[𝑐𝑐 ] = 0 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[𝑥𝑥 ] = 1 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[𝑐𝑐 𝑛𝑛 ] = 𝑛𝑛𝑐𝑐 𝑛𝑛−1 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[|𝑐𝑐|] = 𝑢𝑢 

|𝑢𝑢| 
(𝑐𝑐 ′ ), 𝑐𝑐 ≠ 0


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[ln 𝑐𝑐 ] = 𝑢𝑢 ′ 

𝑢𝑢 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[𝑒𝑒 𝑢𝑢 ] = 𝑒𝑒 𝑢𝑢 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[sin 𝑐𝑐 ] = (cos 𝑐𝑐 ) 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[cos 𝑐𝑐 ] = −(sin 𝑐𝑐 ) 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[tan 𝑐𝑐 ] = (sec2 𝑐𝑐 ) 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[sec 𝑐𝑐 ] = (sec 𝑐𝑐 tan 𝑐𝑐 ) 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[cot 𝑐𝑐 ] = −(csc2 𝑐𝑐 ) 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[csc 𝑐𝑐 ] = −(csc 𝑐𝑐 cot 𝑐𝑐 ) 𝑐𝑐′ 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[sin−1 𝑐𝑐 ] = 𝑢𝑢 ′ 

√1−𝑢𝑢2 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[cos−1 𝑐𝑐 ] = − 

𝑢𝑢′ 
√1−𝑢𝑢2 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[tan−1 𝑐𝑐 ] = 𝑢𝑢 ′ 

1+𝑢𝑢2 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[cot−1 𝑐𝑐 ] = − 

𝑢𝑢 ′ 

1+𝑢𝑢2 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[sec−1 𝑐𝑐 ] = 𝑢𝑢 ′ 

𝑢𝑢√1−𝑢𝑢2 


𝑑𝑑 

𝑑𝑑𝑑𝑑 
[csc−1 𝑐𝑐 ] = − 

𝑢𝑢 ′ 

|𝑢𝑢|√1−𝑢𝑢2 

Basic Integration Formulas 

 ∫[𝑓𝑓 (𝑐𝑐 ) ± 𝑔𝑔(𝑐𝑐 )]𝑑𝑑𝑐𝑐 = ∫ 𝑓𝑓 (𝑐𝑐 )𝑑𝑑𝑐𝑐 ± ∫ 𝑔𝑔(𝑐𝑐 )𝑑𝑑𝑐𝑐 

 ∫ 𝑘𝑘𝑓𝑓 (𝑐𝑐 )𝑑𝑑𝑐𝑐 = 𝑘𝑘 ∫ 𝑓𝑓 (𝑐𝑐 )𝑑𝑑𝑐𝑐 

 ∫ 𝑑𝑑𝑐𝑐 = 𝑐𝑐 + 𝐶𝐶 

 ∫ 𝑐𝑐 𝑛𝑛 𝑑𝑑𝑐𝑐 = 𝑢𝑢
𝑛𝑛+1 

𝑛𝑛+1 
+ 𝐶𝐶 , 𝑛𝑛 ≠ −1 

 ∫ 
𝑑𝑑𝑢𝑢 

𝑢𝑢
= ln |𝑐𝑐| + 𝐶𝐶 

 ∫ 𝑒𝑒 𝑢𝑢 𝑑𝑑𝑐𝑐 = 𝑒𝑒 𝑢𝑢 + 𝐶𝐶 

 ∫ sin 𝑐𝑐 𝑑𝑑𝑐𝑐 = − cos 𝑐𝑐 + 𝐶𝐶 

 ∫ cos 𝑐𝑐 𝑑𝑑𝑐𝑐 = sin 𝑐𝑐 + 𝐶𝐶 

 ∫ tan 𝑐𝑐 𝑑𝑑𝑐𝑐 = −ln| cos 𝑐𝑐 | + 𝐶𝐶 

 ∫ cot 𝑐𝑐 𝑑𝑑𝑐𝑐 = ln|sin 𝑐𝑐 | + 𝐶𝐶 

 ∫ sec 𝑐𝑐 𝑑𝑑𝑐𝑐 = ln|sec 𝑐𝑐 + tan 𝑐𝑐 | + 𝐶𝐶 

 ∫ csc 𝑐𝑐 𝑑𝑑𝑐𝑐 = −ln| csc 𝑐𝑐 + cot 𝑐𝑐 | + 𝐶𝐶 

 ∫ sec2 𝑐𝑐 𝑑𝑑𝑐𝑐 = tan 𝑐𝑐 + 𝐶𝐶 

 ∫ csc2 𝑐𝑐 𝑑𝑑𝑐𝑐 = − cot 𝑐𝑐 + 𝐶𝐶 

 ∫ sec 𝑐𝑐 tan 𝑐𝑐 𝑑𝑑𝑐𝑐 = sec 𝑐𝑐 + 𝐶𝐶 

 ∫ csc 𝑐𝑐 cot 𝑐𝑐 𝑑𝑑𝑐𝑐 = − csc 𝑐𝑐 + 𝐶𝐶 

 ∫ 
𝑑𝑑𝑢𝑢 

√𝑎𝑎2−𝑢𝑢2 = 𝑠𝑠𝑠𝑠 𝑛𝑛−1 𝑢𝑢 

𝑎𝑎
+ 𝐶𝐶 

 ∫ 
𝑑𝑑𝑢𝑢 

𝑎𝑎2+𝑢𝑢2 = 1 

𝑎𝑎
𝑡𝑡𝑡𝑡 𝑛𝑛−1 𝑢𝑢 

𝑎𝑎
+ 𝐶𝐶 

 ∫ 
𝑑𝑑𝑢𝑢

𝑢𝑢 √𝑎𝑎2−𝑢𝑢2 = 1 

𝑎𝑎
𝑠𝑠𝑒𝑒𝑐𝑐 −1 𝑢𝑢 

𝑎𝑎
+ 𝐶𝐶 
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