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INTEGRATION VIA SUBSTITUTION
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§ • DEFINE & PRACTICE  INTEGRADON  BY
SO  FAR

,
WE REALLY ONLY HAVE  THE POWER RULE FOR ¢ u . substitution

in

.to#onc&somespaaecaseeex&hDHgEIEIhIEEEEEEIEeI!%EEIIIl

I -

EI RECALL  THE CHAIN  RULE . . .
1

,
NOW

...
 WE  KNOW . "

¥xYx2+x=

If

'J(x4X+7J%2xtDdx = 4×4×+7-+0
.

-1
↳  But  IF  I  STARTED  WITH  THIS

,
HOWCOULD 1  INTEGRATE ?

fw=
 out = FI fix )=§I43 !

,

- - - - - - - - - - - - - -

g(×)=IN = XEXH g '(x)= 2×+1
'

1 Notice the following :

-
'

¥1 1

, ¥ ( x2+x+y)= 2×+1 . .
 so  if we  let  u=x2tx+7 then du=2xHdx

dd-xyx.at#=zt(X2+X+7J?3(2xtDl

,
so  we  can  rewrite the integral :

(by the chain rule ! ) '

, I 'Ju⇒du  e- ft(x2+x+i§(2×+Ddx
I

Now  WE  CAN  INTEGRATE  THIS  USING  THE POWER  RULE !

i.
 - . . . - - .  . . . . . . - - - - - - - - - - - - - - -

-

,

| THE  SUBSTITUTION RULE ( U . substitution ) 1 •  -

1
1 PLEASE -

,
WHERE  U=glX) 1

PRACTICE THIS !
, |f( g ( × ) ) ' ghx) dx =/ # du

du=g' an dx '

I 1
•  p  a

'  - - - .
- . - -

i.
 - - - - . . . . - - - - - - . . - - - - - .

i

E± . / 18×2%6×7 DX

f
 WHEN you  LET  it 6×3+5 . .

u= 6×3+5 -

du=ax%×f¥nT¥YrI ttludu 118×2 ' HE dx

- THEN  WHEN you  WRITE dU= 18×2 DX . . .

n=Y4  so  ntl  =  514 ) YI du

514SYII du  =/ a "4du =  In+ c
5

but  we  Know  what  u  is !

it
- - - - -

II
,

- -

1

,
=

, 4(6×3gt5)_+

Cl
'
 
'  - - - - .

I

EI . f2Xe×"
 "

dx

u=x2+ ,
- /2xe" dx

- / @udU
du  =2XdX

then I eudu  =  euto  I,Ii[II
"

;
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EI . f ×= DX - - - - →  why might  we  use  wsub here ?

1/1-4×2

4  = 1-4×2

du  = - 8×dX

÷  THE  INTEGRAL  ABOVE
,

I HAVE  XCIX . . .  NIT -8 XDX . HOW  TO  FIX  THIS ?
n= . yz  so  n+ ,  = }

:-

du  =  XDX  So
,

WE  REWRITE  As :

f ylg . ( I du ) = PI ) jk du

=  

±e(Yq"2) + c = ytuhtc
BUT  WE  KNOW  WHAT  u  Is !

so

+

- - - - - - - - - -
-

,
, -1

,/y¥u=d×  =

,
-44-4×252 'tc

,

i.
 - - - - - -

,

E± / l DX
x. lntx )

,
.  - - - - - - -

,
u= lnlx ) i 1

⇒ futdu  = lnlultc =

.hn/lnWltC
,

du= xtdx
-

- - - . . . .

FI |gx÷4d×

u=  5×+4

du  =  5 DX - BUT  IN  THE  INTEGRAL ABOVE
,

1  HAVE 3dX . .
 NOI 5dX .

⇒ 3g du  =  35.5  DX  = 3dX

SO  WE  CAN  REWRITE  AS :

fat . Edu  = Es ) at du  = stlnlultc
r

- - - - - -
-

,

=tEln/5xt41Ici
- - - - - - -
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