
Sept. 9th: 5.5: The Substitution Rule

Warm Up Exercises

1. Compute the derivative of each of the following functions using the chain rule:

a. f(x) = sin(x3 + x+ 1)

b. g(t) = ln(
√
t)

c. h(x) = ecos(3x)

In-Class Exercises

U Substitution Rules. If f(x) is continuous and u = g(x) is differentiable, then

i. Indefinite Integral Rule:
∫

f(g(x))g′(x) dx =

∫
f(u) du

ii. Definite Integral Rule:
∫ b

a
f(g(x))g′(x) dx =

∫ g(b)

g(a)
f(u) du

1. What is a good choice of u for
∫

3x2 csc2(x3 + 1) dx?

a. 3x2

b. csc2(x3 + 1)

c. x3

d. x3 + 1

2. What is a good choice of u for
∫

tanx dx?
a. tanx

b. sinx

c. cosx

d. I don’t know, but I’m glad it’s Friday.

3. Compute the following indefinite integrals using u-substitution.

a.
∫

sec2(
√
t)√

t
dt



b.
∫

ex

e2x + 2ex + 1
dx

4. (Clicker) What is a good choice of u for
∫ 2

1
x
√
x− 1 dx?

a. x

b. x− 1

c.
√
x− 1

d. I don’t know, but these problems are still better than limits of Riemann sums.

5. Compute the following definite integrals using u-substitution.

a.
∫ 3

2

dx

x lnx

b.
∫ π/2

0
cos3(x) sinx dx


