
Announcements

1) HWI returning tomorrow ,
HW2

up on Canvas



Back to Example
as

-
t

So te at

= lxigasoxtitat
substitute u=

- t ul 01=0

du= - dt ucxk . ×

- Xt
'

= line
.

§.

vital- x

= lim
x→ .

§ ueudu

what now ?



Integrationbyparts
( Section 7. 1)

Substitution = integrating the chain

rule

Integrationby parts = Integrating the

product rule



Definite and Indefinite Forms

Sfct )g '

A) at

= fltjglt ) - Sglt ) fttldt

sabfltljtttdt
b

= fltlglt ) lab - S glttfttldt
a

Usually written in indefinite form as :

Sudv=uv-Svdu@



Given : Svdv ,
transform

into ur - Svdu

Idea : choose u
,

dv in your

integral

dIYItII:::Ii¥Iri¥#@



Returning to Example

§ ueudu
0

replace "u
"

with ' '
s

"

§ sesds

Use integration by parts

u= s v=e5

du = ds dv = es



Then

§ sesds = Ses IP - § Eds
-

( Sudv = uv - Svdu )

ses lj×= - xe→
-

§ esds = es lip= E
×

- e°

= E- I

Combining ,

§ sesds =
- ×E× . ( e-

×
. i )

=
I - e-

×
. × e-

×



Combining ,

§sesds= - XEI ( e- 'll )

=
I - E×-×j×

=L - tex - ¥
To solve the original problem ,

calculate

ties §sesa× . tiandhexexxl

tin .

' - I ftp.etx.o

lines 'Ex=E ?



To calculate

tin I

× → as ex 1
we need

an additional trick
, especially

designed for hf or :
quotients : Li Hopitals Rule !



L'Hopita'sR=
( Section 6. 8)

Suppose xlinnaflx) = 0 and

link six )=o ( or lxigafcx
)=±cs

and fijna glx )=±os ) .

Suppose

f and g are differentiable in

an open interval containing x=a .

¥Iaa¥rt⇒±¥f



Comments .

÷
-

toss is also allowed
,

just need f and g differentiable

on an appropriate interval

2) L' Hopitals
'

Rule is NOT

the quotient rule !



Finishing Example

xllnfs ¥ = of ,

use I
'

Hopital 's

Rule and indicate you are using it !

Ya
.

'E' '±d
,; .

'E

= 0

So finally
,

f. tetdt-fig.lt - to ' ¥ )

= l - o_0 =D



More on Laplace Transforms

÷
I : L( f) ( s )= § Estfthdt

Find L ( f
'
) ( s ) in terms of

Llf ) ( s ) ! ( Provided f
'

exists )

L ( f
'

) Lsl = § Estfttldt

=l×iga§e→tf' that
~

integrate by

parts



§e→tf' that
- St

b = e ✓ = f ( t )

- st

du = e that dv = fttldt

÷ Estdt

Then

§ jstf
'

(e) dt= Estfltyox

t § seistfltldt

= Estfct)lo×ts§ Estflttdt



Note : lianas §e→tfHat

= s tin §e→tfHdt
× → a

= s § Estfltldt

= S L (f) ( s ) I

tin e- stflt ) fox
×→es

= finds ( e-
" flx) - fco ) )

tins .

e-
"

flxk ?



I wish

xlijn
.

Is ×

flx ) = o
.

In this case .

T.lt/ls)=fLo)tSLLf)#



Laplace Transform of a
Derivative



-1112

Exampled : S xscos ( x ) DX
0

integrate by parts :

u=×2 v = sink )

dU=2×d× dv= coslxldx

÷§hx2wslx)d× = x. sink ) 1F

⇒S 2x sinlxldx

0

= My - §2z×sin(x
another

integration by

parts



1. Zxsinlxldx:
=2× v= - cosh )

du=2dxdvtsinlxldx
§h2xsinCxdx= - sxcoscxslot

"

*-§2os(x)d×
TVL

=§(os(x)d:
= 2 sink )/o

= 2

Final answer : TIP



Another Approach :

-

Tabular Trick !

For (polynomial ) .{ expignneestia's

cosines

1) dvmauea the

Most21 Differentiate
jaunty

you

IMF
,

2

:



3) Integrate dv as

II'aIEIII+as¥¥¥tT
2 - Cos ( × )

0 - sink )

4) Multiply diagonally
+

"

In;teIII;s¥x¥n¥Tt2 ¥- Cos ( x )

with
"

t

'
'

o ) . sink )

5) Add all terms t plug in limits

TYLHsin( x )+2×01×1
- 2 sinkDlo

= IT -2 -



Examine : dignity'

We know this limit is equal to

One from Calc 1

,
but you get

it easily from l
'

Hopital 's Rule :

tin six )

×→o ×

¥1; EY
'

-- can =D



Example :

fig
.

( ltte )t

tisndltttkl
tin t= a

t.su

You can't conclude anything from this !

Rewrite as a quotient for L' Hopitalj

Rule using eh " 't× :

( Kt ) t.pt#4that'z )
= e



We only need the limit of the

exponent

tin that 'z )
t.is

Kyoto , fightHEto

Rewrite as a quotient :

tin lnllttt )
His

-

Yt

¥ ftp.t#It '
'

- Yt2

= kiss it¥#-#



we get tin ( ltte ) = 1
,

to

So the final answer is

e
'= @


