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An integration technique for integrals
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where a is a constant.

E .

g. ( xdx or Set'dx

new: Jaxdx Enable variable↓ 10

Use the substitution X = 3sinO

Why ? It simplifies
the square root.

- =#13sing)9 - x
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I = 3 cosO if-



X= 3sinD

Six dx dx = 3 csOdO *

=Scost
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Need to sub back to X : X= 3sinO
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trig (inverse trig ( ?)



can be simplified

We have that sino== posituse
x2 + 12 = 9

t l" = a -x
-9-x

l ==

=> cot = ju

Answer: - coto + c =- +
-

S dO⑮↓

= 20 + sinD + C

I
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1 X represents the substitution
IT

X= 3sinG
.
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Notice= co

=3 coso

Recall : the 3 possibilities
- - X+a2at-x2

&
x2 - a2

7

· If you seeax, use X= a sino

since sino==

x2"
= comes from the Pythagorean

Thm
.

Then from the triangle, cost
-x = a coso

-

a2-x2use for replacing-



E
.g.
for first example

X= 3 sino => dx= 3 cosOdo

and 3cost= x from triangle or(
by simplifying (

Six = /costdo



· If you seea S

use X = asecO

hypsince seco==dj Pythag . Thm . w

X a + 12 = x

1 l=a# l2 = x - a

a
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From the triangle : =to
-x2a2 = atan O

~ use X = atano
.

· If you seextah
(

since tuno=

t
+

X
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From the triangle : ta
Sec

at = a seco



: Jes dx a = 5

Since we see#25 , use X= 5secO

I X= 5 secox5secotano do
seco == so i

From the triangle,

↳25 pptun
# 25 = 5 tanD

J25dx =Seotano do/
=Seo do



= SecoO

= Seto do

= Scoso do

= z sino + C

To sub back
,
use the triangle :

X

1m sing==x2-25
105
-
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Answer : 5.
5
+ C

X= 5 secom
=

areses()

standard
subs

x = asinG/x =asecO/x =atanO-



example: Sdx from
Pythag
hm .

d

Use X = 4 tanQ X

dx = 4 secodo Fi
tano==

From triangle,
What to replace ES+16 with

in terms of O # = 4seco

Sdx = 4seco do

=Ise
-
write in

terms

=it So do ofsinlsa

=So
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= it xo sto do
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Answer : -Eg()" + C
-

-

Sinto + cos0 = 1 Y useful !

tano + 1 = seco

U-sub with u = sino/cos0secoltand

Example: definite integral I change the
bounds

X = 2 tanDx dx = 2secodo

Y tant=

Z

from triangle,

=Se

T = zsecd



changebounds : using x = 2 tand

if x = 0 = 0 = 2 tanD

tan0 = 0
domain

Eto E restriction
- comes in

here-

if x= 2 = 2 =2 tang

tant = 1

Ent14

Sx=
#14

= S 2 tan30 . seco do
O

= 8 % mosecodo

u =Seco OR u= tano

du=secotanodo du = secodo



to be continued...


