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Derivatives of Inverse Hyperbolic Trigonometric Functions

If u = u(x) is a differentiable function of x , then

d

dx
(sinh−1(u)) =

1√
u2 + 1

u′

d

dx
(cosh−1(u)) =

1√
u2 − 1

u′, u > 1

d

dx
(tanh−1(u)) =

1

1− u2
u′, |u| < 1

d

dx
(coth−1(u)) =

1

1− u2
u′, |u| > 1

d

dx
(sech−1(u)) =

−1

u
√

1− u2
u′, 0 < u < 1

d

dx
(csch(u))−1 =

−1

|u|
√

1 + u2
u′, u 6= 0

where u′ = du
dx .
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Derivatives of Inverse Hyperbolic Trigonometric Functions

Examples:

Find f ′(x) for the following:
[1] f (x) = cosh−1(

n
√
x3).

Solution:

f ′(x) =
1√

(
n
√
x3)2 − 1

.
d

dx
(

n
√
x3)

=
1√

(
n
√
x3)2 − 1

.
1

n
(x3)

1−n
n .3x .

[2] f (x) = tanh−1(cos(ln(x))).

f ′(x) =
1

1− (cos(ln(x)))2
.
d

dx
(cos(ln(x)))

=
1

1− (cos(ln(x)))2
.(− sin(ln(x)).

1

x
)
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Derivatives of Inverse Hyperbolic Trigonometric Functions

Exercises: Find f ′(x) for the following:

1 f (x) = [sinh(x2)]cosh(3x+2).

2 f (x) = etanh(
√
x3+1).

3 f (x) = sech−1(tanh(ex
3+2x+5)).

4 f (x) = coth−1(sin(5x)).

5 f (x) = x tanh−1(x) + ln(
√

1− x2).

6 f (x) = 1+cosh(x)
1−cosh(x) .
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Derivatives of Inverse Hyperbolic Trigonometric Functions

∫
1√

a2 + x2
dx

= sinh−1(x/a) + c , a > 0∫
1√

x2 − a2
dx = cosh−1(x/a) + c , 0 < a < x∫

1

a2 − x2
dx =

1

a
tanh−1(x/a) + c∫

1

x
√
a2 − x2

dx = −1

a
sech−1(x/a) + c
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Derivatives of Inverse Hyperbolic Trigonometric Functions

:

Evaluate the following integrals:

1
∫

15√
64+25x2

dx .

2
∫

2√
2−e2x dx .

3
∫

1
x
√
4−x4 dx .

4
∫

1√
x .
√
1+x

dx .

5
∫

1
81−25x2 dx .
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