
CHAPTER 2. THE DERIVATIVE 2.6. IMPLICIT DIFFERENTIATION

Table of Derivatives of Inverse Trigonometric Functions

Using techniques, like those used previously, we can derive the derivatives of the remaining inverse
trigonometric functions. We list the results in the following theorem. Take careful note of the
domains. We must work on restricted domains to insure that the trigonometric functions are 1 − 1
and therefore invertible, and also that the derivatives exist.

�eorem 19. Derivatives of the Inverse Trigonometric Functions

1. d
dx arcsin x = 1√

1 − x2
, ∣x∣ < 1 2. d

dx arccos x = −
1√
1 − x2

, ∣x∣ < 1

3. d
dx arctan x =

1
1 + x2 , x ∈ R 4. d

dx arccot(x) = −
1

1 + x2 , x ∈ R

5. d
dx arcsec(x) =

1
∣x∣

√
x2 − 1

, ∣x∣ > 1 6. d
dx arccsc(x) = −

1
∣x∣

√
x2 − 1

, ∣x∣ > 1

2.6.2 Derivatives of Exponential and Logarithmic Functions

We turn next to working out the derivative formulas for the exponential functions f (x) = ax with
base a > 0, as well as their inverses, the logarithmic functions g(x) = loga(x) with base a > 0. In the
process we will encounter the transcendental number e and the corresponding natural exponential
function f (x) = ex and its inverse f −1(x) = ln x, the natural logarithmic function.
Our goal now is to �nd the derivative of f (x) = ax . Recall the identity

ax1+x2 = ax1ax2

and apply De�nition 1:
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