
Calculus I Section 3-8: Derivatives of Hyperbolic Functions

Question 9
Let f(x) = tanh(x2 + 1).

(a) Find the derivative f ′(x) using the chain rule and hyperbolic identities.

(b) Determine the value of the derivative at x = 0.
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Calculus I Section 3-8: Derivatives of Hyperbolic Functions

Question 9 - Solution
We are given:

f(x) = tanh(x2 + 1)

(a) Find f ′(x):
Use the chain rule:

f ′(x) =
d

dx
[tanh(u)] · d

dx
(x2 + 1)

Recall:
d

dx
[tanh(u)] = sech2(u)

So let u = x2 + 1, then:
f ′(x) = sech2(x2 + 1) · 2x

f ′(x) = 2x · sech2(x2 + 1)

(b) Evaluate at x = 0:

f ′(0) = 2 · 0 · sech2(02 + 1) = 0

f ′(0) = 0
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