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Derivatives of algebraic functions

𝑑 𝑥 𝑛

𝑑𝑥 =  𝑛𝑥 𝑛−1
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Derivatives of exponential and logarithmic

functions

i) 𝑑(𝑒 𝑥)
𝑑𝑥 =  𝑒 𝑥

ii) 𝑑(𝑎 𝑥)
𝑑𝑥 =  𝑎 𝑥𝑙𝑜𝑔

𝑒
 𝑎

ii) 𝑑(𝑙𝑜𝑔 𝑥)
𝑑𝑥 =  1

𝑥

iv)
𝑑(𝑙𝑜𝑔

𝑎
𝑥)

𝑑𝑥 = 1
𝑥 𝑙𝑜𝑔

𝑒
 𝑎
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Derivatives of Trigonometric Functions

i) 𝑑 (𝑠𝑖𝑛 𝑥)
𝑑𝑥 = 𝑐𝑜𝑠 𝑥

ii) 𝑑(𝑐𝑜𝑠 𝑥)
𝑑𝑥 =  − 𝑠𝑖𝑛 𝑥

iii) 𝑑(𝑡𝑎𝑛 𝑥)
𝑑𝑥  = 𝑠𝑒𝑐 2𝑥

iv) 𝑑(𝑐𝑜𝑡 𝑥)
𝑑𝑥  =− 𝑐𝑜𝑠𝑒𝑐 2𝑥

v) 𝑑(𝑠𝑒𝑐 𝑥)
𝑑𝑥  = 𝑠𝑒𝑐 𝑥 𝑡𝑎𝑛 𝑥 

vi) 𝑑(𝑐𝑜𝑠𝑒𝑐 𝑥)
𝑑𝑥  =− 𝑐𝑜𝑠𝑒𝑐 𝑥 𝑐𝑜𝑡 𝑥
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Derivatives of Inverse Trigonometric Functions

i) 𝑑(𝑠𝑖𝑛 −1𝑥)
𝑑𝑥 = 1

(1−𝑥 2)
      ; |𝑥| ≤ 1

ii) 𝑑(𝑐𝑜𝑠 −1𝑥)
𝑑𝑥 = −1

(1−𝑥 2)
      ; |𝑥| ≤ 1

iii) 𝑑(𝑡𝑎𝑛 −1𝑥)
𝑑𝑥 = 1

1+𝑥 2

iv) 𝑑(𝑐𝑜𝑡 −1𝑥)
𝑑𝑥 = −1

1+𝑥 2

v) 𝑑(𝑠𝑒𝑐 −1𝑥)
𝑑𝑥 = 1

|𝑥| (𝑥 2−1)
      ; |𝑥| ≥ 1

vi) 𝑑(𝑐𝑜𝑠𝑒𝑐 −1𝑥)
𝑑𝑥 = −1

|𝑥| (𝑥 2−1)
      ; |𝑥| ≥ 1
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Derivatives of Hyperbolic functions

1) for x ∊ ℝ 𝑑 (𝑠𝑖𝑛ℎ 𝑥)
𝑑𝑥 = 𝑐𝑜𝑠ℎ 𝑥

2) for x ∊ ℝ𝑑(𝑐𝑜𝑠ℎ 𝑥)
𝑑𝑥 =  𝑠𝑖𝑛ℎ 𝑥

3) for x ∊ ℝ𝑑(𝑡𝑎𝑛ℎ 𝑥)
𝑑𝑥 = 𝑠𝑒𝑐ℎ 2𝑥

4) for x ≠ 0𝑑(𝑐𝑜𝑡ℎ 𝑥)
𝑑𝑥 =  − 𝑐𝑜𝑠𝑒𝑐ℎ 2𝑥

5) for x ∊ ℝ𝑑(𝑠𝑒𝑐ℎ 𝑥)
𝑑𝑥 =  −  𝑡𝑎𝑛ℎ 𝑥 𝑠𝑒𝑐ℎ 𝑥

6) for x ≠ 0𝑑(𝑐𝑜𝑠𝑒𝑐ℎ 𝑥)
𝑑𝑥 =  −  𝑐𝑜𝑡ℎ 𝑥 𝑐𝑜𝑠𝑒𝑐ℎ 𝑥
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Derivatives of Inverse Hyperbolic functions

i) for x ∊ ℝ𝑑(𝑠𝑖𝑛ℎ −1𝑥)
𝑑𝑥 = 1

1 + 𝑥 2

ii) for |x| > 1𝑑(𝑐𝑜𝑠ℎ −1𝑥)
𝑑𝑥 = 1

𝑥 2− 1

iii) for |x| < 1𝑑(𝑡𝑎𝑛ℎ −1𝑥)
𝑑𝑥 = 1

1 − 𝑥 2

iv) for |x| > 1𝑑(𝑐𝑜𝑡ℎ −1𝑥)
𝑑𝑥 = 1

𝑥 2 − 1

v) for |x| < 1𝑑(𝑠𝑒𝑐ℎ −1𝑥)
𝑑𝑥 = 1

𝑥 1 −  𝑥 2

i) for x ∊ ℝ𝑑(𝑐𝑜𝑠𝑒𝑐ℎ −1𝑥)
𝑑𝑥 = 1

|𝑥| 1 + 𝑥 2


