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Motivating example

Find ∫
2x

√
x2 + 1 dx

Sköldberg (National University of Ireland, Galway) The substitution rule MA100 2 / 1



The substitution rule

Theorem

Let I be an interval where u = g(x) is differentiable and f (x) continuous.
Then ∫

f (g(x))g ′(x) dx =

∫
f (u) du
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Example

Find ∫
e−3x dx
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Example

Find ∫
x3 cos(x4 + 2) dx
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Example

Find ∫
tan x dx
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The substitution rule for definite integrals

Theorem

If g ′(x) is continuous on [a, b] and f is continuous on the range of
u = g(x), then ∫ b

a
f (g(x))g ′(x) dx =

∫ g(b)

g(a)
f (u) du
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Example

Evaluate ∫ 4

0

√
2x + 1 dx
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