5.5 The Substitution Rule

Theorem (The Substitution Rule). If uw = g(z) is a differentiable function whose range is
an interval I and f is continuous on I, then
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When we let u = g(x), we have
du = ¢'(z) dx.

The symbols du and dx are called differentials and help us track how small changes in u
relate to small changes in z; see Section 3.10 for more details.
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Example. Find /933 cos(z* +2) da.
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Example. Evaluate / V2r+1 dx.
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Example. Find /

Let u=1-4x* Then
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Example. Calculate / e da.
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Example. Calculate /935\/1+x2 dr. = J\ %X Ji+xE dw

Let w=14+x* Then du= 2x.-dx = 3w = x.dx

Hae an extan XY factor. XY= (Y = (u-0".

jxsm’t dv = X\’t : Lu-hl

. 24w

)"

Lz S JTL (\Ll- 2u+\3 du

= -'i S\fl" 31’ cuwtdw
| 2 2 517.. 2 3h
s (5T ZU) + C
H Sh. 32
= L?_(Hy}) z—%(“—‘/\v) (|+x) + C

Example. Calculate / tanx dz.
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Theorem (The Substitution Rule for Definite Integrals). If ¢’ is continuous on [a,b] and f
is continuous on the range of u = g(z), then
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Example. Evaluate / V2 + 1 dz.
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Example. Evaluate /1 m
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Example. Calculate / ln% dx.
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