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Substitution Rule - Intro

Use Substitution Rule when there are 2 functions within the integration
AND one 1s the derivative of the other.

ex. Find [2x V1+x° dx
reorder :«/1+x2 2x dx let u =1+ x>
. d
- \/; du d_u =2x  getdifferential = du =2x dx
. X
ready for integration ax™!
: : _y "dx =
_ J‘u% du Do: check with differentiation j arax n+1 -
; where n # —1
=2u® ¢
3
3
2(14+x°)?
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Substitution Rule

ex. Evaluate J- (x3 +1)5‘3x2dx, — j 1> du
6
u
letu=x"+1=du=3x"dx _?JFC
3 6
|
= <x i ) +C
6
ex. Evaluate j(x3 4—1)5 x” dx =Iu5-ldu
R 3
Le s
let u=x"+1= du=3x"dx :g u”du
1 5 6
—dy — 1
:>3du—‘xdx, __"
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_ (x +1) C
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Substitution Rule — Example #2

ex. Evaluate j \/x—z dx
1-4x
1 ‘X
separate :j m

dx

let u =1—4x*

du =—8x dx

—ldu =x dx
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Substitution Rule — Example #3

[ 5x

ex. Calculate | e dx letu=5x du=5dx
) 1
1. —du =dx
=—|ée" du S
5.
1
=—e" + C
5
:lesx+C




Substitution Rule for Definite Integrals

ex. Evaluate .[4 V2x+1 dx letu=2x+1
! 1
—du =dx
change bounds from x to u 2 or ... keep bounds as x
x=0: u=20)+1=1 e g
x=4: u=2(4)+1=9 ' 27
— 1 jgul/zdu 1 5, ’
2 dl =§u
1 9 1 1 - .
— _u3/2 — 93/2 . 13/2 _ L 3/2
Z{ | 3 ( ) — 3 (2x + 1) o
1 26 1 26
= — 27—1 = — _ 2 (Q32 132\ =| —
277053 =2 (9" -17) 7| 3




Substitution Rule for Definite Integrals — Example #2

ex. Evaluate j

dx 1n numerator

g

L dx

35x

substitute back in for x

1

1

dv = ["(3=5%) " d»

‘[35x) »
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letu=3-5x
du =-5 dx
—lduzdx
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Substitution Rule with Inx

eX. Evaluatej ln_x dx —j In x -ldx letu=Inx
X X |
— "y du du = —dx
u, =Inl=0 ). X
=Ilne=1 _ Olu du
VAN R P B
2 |, 2 2
ex. Evaluate j ) dx  split up fraction let u =8+9x
8+9x B
du =9dx
2_[ -9 dx
8+9x
= j du =~ is derivative of Inu

:ln|u| +C = 1n|8+9x|+C




Review: Integration with u-Substitution

ex: _[x J1+ x> dx = .\3/1+x2 X dx u=1+x
Do: re-order :.~ 3 l 7 1du=2x dx
- 2 Eduzxdx
= ljul/3 du
2
— l.i.u‘m +C
2 4




Integration with u-Substitution — Practice #1
Do: jflx/x+2 dx

J, f(@)dx = F(b) - F(a)

x o1 LY
b =b’ {byJ

1.e., evaluate root first




Integration with u-Substitution — Practice #2

. 1
Do: Find the exact area under f (x) = —— between x =0 and x =2.

x+1

Hint:

"L e =1n|]

=/In 3
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