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Integration by Substitution — Examples

Example 1:
sin \/—
\/_
1 1
Let u = vx. Then du = ﬁdx so 2du = de.
Hence,
sinvx
f \/_dx=2fsinudu
Vx
=—-2cosu+C=—-2cosVx+C
Example 2:
f(cos3 x) sin x dx
Let u = cosx so that du = —sinx dx. Then

f(cos3 x) sinx dx = —fu3 du

- w4 C= —rcostx+C
= 4u = 4‘COSJC



Example 3:

7
2
f e* xdx
3

This is a definite integral so it is a fancy way to write some specific number.

Let u = x? so that du = 2x dx
andu=9whenx=3andu = 49 whenx = 7.

Hence:
7 . 49 1 1 49
f e* xdx =f e¥—du = [—e”]
3 9 2 2 9
1
== (e* —e®) =9.537 x 10%°

There are two other ways to do this question.
(1) Back substitute and use the original limits or

(2) Do it as an indefinite integral first then use this to evaluate the definite integral



