
Substitution :

Consider

f cos (D) 3×2 dx

From the chain rule

dq sin (×3 ) = cos (D) . 3×2
,

so f cos (d) 3Rd ⇐ souk })

The method at substitution runs the chain rule in reverse
.

Mechanically :  introduce  a  new variable u=x3

du = 3×2 dx

a
just like differentials

Now count all x 's to a 's

f cos (D) 3x2dx= f cos (a) du = sin (a) = son ( x3 ) ✓



Why this works :

Consider f f
' '

( g (d) g '(×)d×

Let u= glx ) .

Replace,
formally

,
du = g

' G) dx

A) ffYglx))g4x)d+= f ( GKD ( use qhgme
, ,

B) sent
" #

= f (a) =fCg( xD

Some end result
.

Let's practice .



| sin (3×+9) dt u= 3×+9

| f du =3 dx

L tsdu = dxfish(a) tsda

[ notice :  all w 's
,

no x 's !

Conuateuaythns !

fs.ir/3xt9)dt=fsuh(u)tzdu= - tg cos (a) - tg cos (3×+9)

÷-72 dx u= 1- x2

du = - Zxdx

- { du = xdx

fxFEdx=f # xdx - fourth)du= . 'z}u"23 ,
=

- } ( 1 - xa )



Check: de - tg ( 1 . xp '
= - § } ( 1- xD

"
'

. C- zx )

=  +× ( 1- e)
"

2

= if ✓

÷
. f tank)dt=f study &×

UE Cos ( + )

du = - ah G) dx

- du = son kldx

ftmkldx = f -

dad = -
lullal )

= In ( 14
" )

= In ( Iu
' ' I )

= In ( 1 cos 1×5
' l )

= In ( 1 Secky ) + C


