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Trigonometric Derivatives 

 

𝑑

𝑑𝑥
sin 𝑥 = cos 𝑥 

𝑑

𝑑𝑥
cos 𝑥 = − sin 𝑥 

𝑑

𝑑𝑥
tan 𝑥 = sec2 𝑥 

𝑑

𝑑𝑥
cot 𝑥 = −csc2𝑥 

𝑑

𝑑𝑥
sec 𝑥 = sec 𝑥 tan 𝑥 

𝑑

𝑑𝑥
csc 𝑥 = − csc 𝑥 cot 𝑥 

 

Hyperbolic Function Derivatives 

 

𝑑

𝑑𝑥
sinh 𝑥 = cosh 𝑥 

𝑑

𝑑𝑥
cosh 𝑥 = sinh 𝑥 

𝑑

𝑑𝑥
tanh 𝑥 = sech2 𝑥 

𝑑

𝑑𝑥
coth 𝑥 = −csch2𝑥 

𝑑

𝑑𝑥
sech 𝑥 = −sech 𝑥 tanh 𝑥 

𝑑

𝑑𝑥
csch 𝑥 = − csch 𝑥 coth 𝑥 

 

Inverse Trigonometric Derivatives 

 

𝑑

𝑑𝑥
sin−1𝑥 =

1

√1 − 𝑥2
          |𝑥| < 1 

𝑑

𝑑𝑥
cos−1𝑥 =

−1

√1 − 𝑥2
          |𝑥| < 1 

𝑑

𝑑𝑥
tan−1𝑥 =

1

1 + 𝑥2
 

𝑑

𝑑𝑥
cot−1𝑥 =

−1

1 + 𝑥2 

𝑑

𝑑𝑥
sec−1𝑥 =

1

|𝑥|√𝑥2 − 1
          |𝑥| > 1 

𝑑

𝑑𝑥
csc−1𝑥 =

−1

|𝑥|√𝑥2 − 1
          |𝑥| > 1 

 
Inverse Hyperbolic Derivatives 

 

𝑑

𝑑𝑥
sinh−1𝑥 =

1

√1 + 𝑥2
           

𝑑

𝑑𝑥
cosh−1𝑥 =

1

√𝑥2 − 1
          𝑥 > 1 

𝑑

𝑑𝑥
tanh−1𝑥 =

1

1 − 𝑥2
        |𝑥| < 1 

𝑑

𝑑𝑥
coth−1𝑥 =

1

1 − 𝑥2
        |𝑥| > 1 

𝑑

𝑑𝑥
sech−1𝑥 =

−1

𝑥√1 − 𝑥2
        0 < 𝑥 < 1 

𝑑

𝑑𝑥
csch−1𝑥 =

−1

|𝑥|√1 + 𝑥2
          𝑥 ≠ 0 

 



 

Volume Formulas 

Volume of a solid with cross section 𝐴(𝑥) 

  𝑉 = ∫ 𝐴(𝑥)𝑑𝑥
𝑏

𝑎
 

Volume by disk, revolved around x-axis 

  𝑉 = ∫ 𝜋[𝑅(𝑥)]2𝑑𝑥
𝑏

𝑎
 

Volume by washers, revolved around x-axis 

 𝑉 = ∫ 𝜋[𝑅(𝑥)]2 − 𝜋[𝑟(𝑥)]2𝑑𝑥
𝑏

𝑎
 

Volume by cylindrical shells, revolved about vertical line 

 𝑉 = ∫ 2𝜋 (
shell

radius
) (

shell
height

) 𝑑𝑥
𝑏

𝑎
 


