Section 5.5 - The Substitution Rule

Rule 1: If w = g(x) is a differentiable func-
tion whose range is an interval I and f(x)

is continuous on I then /f(g(a;))g’(x)d:c =
/f(u)du

X
Example: Evaluate the inte raI/ dx
" T w2
Solution:
let ©w = 332—|— 1, then du = 2xzdx — % = dx.
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Rule 2: If ¢/(x) is continuous on [a,b] and
f(x) is continuous on the range of u = g(x)

(b)
then [ j(g())g'(2)de = [ o

g(
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Example: If f(x) is continuous and /o f(x)dx =

3
4, then find /O z f(z2)dx

Solution:
let w = z2, then dQ—u = xdx.
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/O:1:]"(:1:2)d:zc=§/o2 f(uw)du = 2.

Rule 3: Suppose f(x) is continuous on [—a, a].

(a) I £(z) is even [f(—z) = f(x)] then /_aaf(:c)dac —
Q/C)af(x)dm. (b) If f(z) is odd [f(—z) =
_£(2)] then /a f(z)dz = 0.

—a

5 x2sin(x)
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dx

Example: Evaluate themtegral/



Solution: ,
Because %@%ﬂ is an odd function (due to
sin(x)), the integral is zero.



