
DERIVATIVE FORMULAS 

Constant Rule Basic Sum Rule Difference Rule Product Rule Quotient Rule 
𝑑

𝑑𝑥
[𝑐] = 0 

 

𝑑

𝑑𝑥
[𝑥] = 1 

 

𝑑

𝑑𝑥
[𝑢 + 𝑣] = 𝑢′ + 𝑣′ 

 

𝑑

𝑑𝑥
[𝑢 − 𝑣] = 𝑢′ − 𝑣′ 

 

𝑑

𝑑𝑥
[𝑢𝑣] = 𝑢′𝑣 + 𝑢𝑣′ 

𝑑

𝑑𝑥
[
𝑢

𝑣
] =

𝑢′𝑣 − 𝑢𝑣′

𝑣2
 

 

WITHOUT CHAIN RULE WITH CHAIN RULE 
Power Rule 

𝑑

𝑑𝑥
[𝑥𝑛] = 𝑛𝑥𝑛−1 

Chain Rule 
𝑑

𝑑𝑥
[𝑢𝑛] = 𝑛𝑢𝑛−1 𝑢′ 

𝑑

𝑑𝑥
[𝑐𝑥𝑛] = 𝑐𝑛𝑥𝑛−1 

𝑑

𝑑𝑥
[𝑐𝑢𝑛] = 𝑐𝑛𝑢𝑛−1 𝑢′ 

Exponential 

𝑑

𝑑𝑥
[𝑒𝑥] = 𝑒𝑥 

Exponential 

𝑑

𝑑𝑥
[𝑒𝑢] = 𝑒𝑢𝑢′ 

Natural Log 

𝑑

𝑑𝑥
[ln 𝑥] =

1

𝑥
 

Natural Log 

𝑑

𝑑𝑥
[ln 𝑢] =

1

𝑢
𝑢′ 

Logarithmic 

𝑑

𝑑𝑥
[log𝑎 𝑥] =

1

ln 𝑎
∙

1

𝑥
 

Logarithmic 

𝑑

𝑑𝑥
[log𝑎 𝑢] =

1

ln 𝑎
∙

1

𝑢
∙ 𝑢′ 

Absolute Value 

𝑑

𝑑𝑥
[|𝑥|] =

𝑥

|𝑥|
 

Absolute Value 

𝑑

𝑑𝑥
[|𝑢|] =

𝑢

|𝑢|
𝑢′ 

Trig Functions Trig Functions 

𝑑

𝑑𝑥
[sin 𝑥] = cos 𝑥 

𝑑

𝑑𝑥
[cos 𝑥] = −sin 𝑥 

𝑑

𝑑𝑥
[tan 𝑥] = sec2 𝑥 

𝑑

𝑑𝑥
[csc 𝑥] = −csc 𝑥 cot 𝑥 

𝑑

𝑑𝑥
[sec 𝑥] = sec 𝑥 tan 𝑥 

𝑑

𝑑𝑥
[cot 𝑥] = − csc2 𝑥 

𝑑

𝑑𝑥
[sin 𝑢] = (cos 𝑢)𝑢′ 

𝑑

𝑑𝑥
[cos 𝑢] = −(sin 𝑢)𝑢′ 

𝑑

𝑑𝑥
[tan 𝑢] = (sec2 𝑢) 𝑢′ 

𝑑

𝑑𝑥
[csc 𝑢] = −(csc 𝑢 cot 𝑢)𝑢′ 

𝑑

𝑑𝑥
[sec 𝑢] = (sec 𝑢 tan 𝑢)𝑢′ 

𝑑

𝑑𝑥
[cot 𝑢] = −(csc2 𝑢)𝑢′ 

Inverse Trig Functions Inverse Trig Functions 

𝑑

𝑑𝑥
[sin−1 𝑥] =

1

√1 − 𝑥2
 

𝑑

𝑑𝑥
[cos−1 𝑥] =

−1

√1 − 𝑥2
 

𝑑

𝑑𝑥
[tan−1 𝑥] =

1

1 + 𝑥2
 

𝑑

𝑑𝑥
[csc−1 𝑥] =

−1

|𝑥|√𝑥2 − 1
 

𝑑

𝑑𝑥
[sec−1 𝑥] =

1

|𝑥|√𝑥2 − 1
 

𝑑

𝑑𝑥
[cot−1 𝑥] =

−1

1 + 𝑥2
 

𝑑

𝑑𝑥
[sin−1 𝑢] =

𝑢′

√1 − 𝑢2
 

𝑑

𝑑𝑥
[cos−1 𝑢] =

−𝑢′

√1 − 𝑢2
 

𝑑

𝑑𝑥
[tan−1 𝑢] =

𝑢′

1 + 𝑢2
 

𝑑

𝑑𝑥
[csc−1 𝑢] =

−𝑢′

|𝑢|√𝑢2 − 1
 

𝑑

𝑑𝑥
[sec−1 𝑢] =

𝑢′

|𝑢|√𝑢2 − 1
 

𝑑

𝑑𝑥
[cot−1 𝑢] =

−𝑢′

1 + 𝑢2
 

 

 


