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Substitution Method
The Substitution Method is the Chain Rule "in reverse”.
d
. sin(z?) = 22 cos (z?) /

2z  cos (2?) dx =sin(z?) +C
Derivative Inside
of inside function
function
The method works when we can rewrite the integral in the form
d

If F'(u) is an antiderivative of f(u), then by the Chain Rule
_F — F/ !/
L F(u(r)) = F(u(a) ()

fu(z)) u'(z) dz.
flu(x)) v'(x).

Therefore,
(u(z)) W/ (z)dx = F

—— ——
f(u)

(u(z)) +C = /f(u) du
du
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Substitution Method

The Substitution Rule

[ @) @)z = [ ) du

Example:
2
/(1+3m2)\/ a:—l—a;?’dm—/\/ x4 23 (14 32%) daz—/\/ﬂdu: Zus +C
—_— —— 3
Derivative Inside du
of inside function
function

/
Check: <%(m —i—x?’)%) =2.3(z +23)2(1 4 322) = Vaz + 23(1 + 32?)
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Substitution Method

The Substitution Rule

[ @) @) iz = [ ) du

Strategy:
@ Choose the function u and compute du.
@ Rewrite the integral in terms of u and du, and evaluate.
@ Express the final answer in terms of x.
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Evaluate/2gg(ﬁv2_l_£_))4 .

/2$(x2 + 5)4dx _

SN——

U:w2+5
du = 20 da

|n5iqe
function

5(552 + 5)5 e




Example 2
Evaluate/de
V1I—422

/ - u=1-—4z2 1 1
——dr = | du=—8xdx :__/_
1 — 4,2
‘1 41:, —%du =zdx 8
Inside
function

o=l

1 =—Vu+C
3 4
1 "
o < = Hao
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Evaluate [ o225 7 s

/a:mdx:
—_——

Inside
functiOn

1

(4= 7) — [ Stu-1va;
RV
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Substitution Method for Definite Integrals

4
Example: Evaluate/ (2z +1)" dx
0

7, jlu=2r+1 1 7 _u_8 _ 1 8
/(23}—1—1) dx = du=2de = Ldu=de |~ 2 udu—16—|—0—16(2x+1) +C
4 1 !
By the Fundamental Theorem of Calculus / z+1)de=—02z+1)? =—=——-—
0 16 .16 16

4 u=2x+1 1 9 ud

T+ €T = U = 24dr = 54U =dr | = = U AU = —
20 +1)7d du = 2dx = Ldu =d 5 d

0 w(0) =1, u(4) =9 !
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Substitution Method for Definite Integrals
Evaluate/ x cos(z?) dx.
0

4 u=2a’ 1 1 I
/ zcos(z?)dx = | du=2rvdr = jdu=xdr | = 5/ cosudu
0 T T 0
u(0) = 0, u(¥) = §

4

sinu
2 0
1 2
= E(sin% —sin0) = %
=] 5 E acy
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