
Calculus I Section 3-9: Complex Chain Rule Application

Question 5
Let f(x) = etan(x

3+1).

(a) Use the chain rule to find f ′(x).

(b) Clearly identify each function used in the composition and the order in which the chain rule is applied.
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Calculus I Section 3-9: Complex Chain Rule Application

Question 5 - Solution
We are given:

f(x) = etan(x
3+1)

This is a composition of multiple functions. Let’s break it down:

• Outer function: u = ev

• Middle function: v = tan(w)

• Inner function: w = x3 + 1

Using the chain rule:

f ′(x) =
d

dx

[
etan(x

3+1)
]
= etan(x

3+1) · d

dx

[
tan(x3 + 1)

]
Now,

d

dx

[
tan(x3 + 1)

]
= sec2(x3 + 1) · d

dx
[x3 + 1] = sec2(x3 + 1) · 3x2

Putting it all together:
f ′(x) = etan(x

3+1) · sec2(x3 + 1) · 3x2

f ′(x) = 3x2 · sec2(x3 + 1) · etan(x
3+1)
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