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Extending the Natural Log

§ ttdt ,

@Let u=
- t ul - D= 1

du= - dt ul - × )=X

The integral becomes

§±utau=§tu:= lnlu)/ ,

= lnlx ) - Ina )

= In ( x )



So in general ,
for Xto ,

stx.hu#



Exampiel : limalltttltt 1

lines at # =L

lim t = as ,

t → as

I
•

is an indeterminate form

Need more work

#trick : ( Htjt=e4n(
(

H¥#jth ( Itf )

=e

IF we want figs ( Itt )t , we

need only calculatefignattnlltttl .



Then exponent ate to get the

value of the limit .

lim tlnllttt )

÷
in t= as

⇐
in Hitt ) Ana ) =o

Has

0 .
d another indeterminate form !

Need a Faction to use l
' Hopitals

'

Rule .

tlnutt ) =

INCH #
TH '

o

= ln( HE
' )

-

#
=

o

limit



Use I '

Hopital 'sRule

tin Int
' ' )

to t
- I

httadtatttlghainruk
±t±

. # eaatt
' '

)
= tin t.tt#2 )

t.su ¥
=tm→a¥t=l

Final answer : e
'

= @



Catalog of Indeterminate Forms

÷opikl 's Rule )

neo , '¥o
2) 0 . ( ± a ) ( make a fraction )

3) 1

• ( d "

trick )

4) 0° ( d
'

trick )

5) d° ( eh trick )

6) as
- oo ( common denominator

or eh trick )



Eyed : §¥dx
-

:= Sxhdx
- 2

Note : integrand is undefined

at ×=0 , so we

Can't use Fundamental

Theorem : This is

a special kind of

improper integral .



More Improper Integrals
-

( Section 7. 8)

Discontinuity in Interval

Let f be continuous on [ a ,b]

except at a point ×=c with

a c c < b
.

Then we define

sina.IE?EtI!I@ttxiFaSxbfCHdt



Bach to Example

§t×ad×=§x→dx

= .°§Fa×t§x2dx

shsmo.§x→dxthese { tax
Do the second integral :



§ tax = .

I 'll
= - Itt

q

Take limit as q→ot

k¥+4 't )= as

So the entire integral

does not exist



Jump and Removable Discontinuities
.

We don't have to take a

limit : -
0

Jump = ✓
.

Removable = TOY

If f has either of these

discontinuities at

t=c
,

acccb ,

§f( E) dt=§flHdtt§fHHt



Backtothetwoihlveproblemady
:{

fill - fC×¥ ' ) ,
to to

fila - f. M¥1 ) , t 2 to

Let to = lomin, f.=64min

l ,= .

2 task , ly =
.

Uksk

XIO ) = 30kg , VI. 1000 L

# ={
" 2

- 6¥'t ,tao

2.4 - Gxlt ) TZIO
Tooo 1



# ={
" 2

- 6¥Y , tao

2.4 - Gxlt ) t 2 10
to 1

Note ,¥oo=¥o .

let fltj={
1.2 ,

tl 10

2. 4 . tz 10

Our differential equation

becomes

I±t=fht3¥ot€



a= =f( t ) - 3×-4 )
500

Take Laplace Transform of

both sides !

L ( ¥ ) 6) =sL( x ) ( s ) - yo )

The Laplace Transform is an

integral , so it distributes over

subtraction and pulls out constants

when multiplied , so

Llfctl - 3¥t' ) ( s )

= Ll f) ( sl - ⇒ Llxlls )



Solving for L( x ) ( s ) ,

Llxlls ) ( stfoo)
= × ( o ) t LC f) ( s )

A

L( f) (Sl = Setstfltsdt÷is . § estfhtat

flt ) = { 1.21 +40
,

so we get

2. 4 ,
tzlo

= § laeistdttfsna.§24itat



= nestle tie.2¥tto×- los -105

= ' ÷ + sat .
safety
w

=o if s > 0

= 1.21+1)
S

Putting this all together ,

Tlxlls ) ( s + Foo) = xio ) +
t 2¥71)

= 30 t 1211011)
s



Solving for L ( x ) L s ) ,

L ( x 1 Is ) ( 5,005¥ ) , 30 + 1.215¥)
s

Luis ) = foggy + 6006¥)
( 5005+3 ) S

sina.fsftst.to#ItsFtthoos


