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Section 6.5: Integration by Substitution

The Substitution Rule: If u = g(x) is a differentiable function, then
∫

f(g(x))g′(x) dx =
∫

f(u) du

EXAMPLE 1: Integrals of the form
∫

(f(x))nf ′(x) dx

a.)
∫

x(x2 + 3)10 dx

b.)
∫

2t2
√

t3 − 1
dt
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c.)
∫ 1

0

x

(x + 1)2
dx

EXAMPLE 2: Integrals of the form
∫

ef(x)f ′(x) dx

a.)
∫ 2

−1
xex2

dx
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EXAMPLE 3: Integrals of the form
∫

f ′(x)

f(x)
dx

a.)
∫ 1

0

x

x2 + 1
dx

b.)
∫

ax + b

ax2 + 2bx + c
dx

c.)
∫

tan(x) dx
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d.)
∫ e3

e2

1

x ln x
dx

EXAMPLE 4: Integrals of the form
∫

cos(f(x))f ′(x) dx,
∫

sin(f(x))f ′(x) dx,
∫

sec2(f(x))f ′(x) dx,∫
sec(f(x)) tan(f(x))f ′(x) dx,

∫
csc2(f(x))f ′(x) dx,

∫
csc(f(x)) cot(f(x))f ′(x) dx

a.)
∫

x cos(2 − x2) dx

b.)
∫ sec2

√

x
√

x
dx


