
finitely many
=o- Improper Integrals jump discty's- are okL

FTC (part 2) : If f is continuous on [a .b]

then If(x)dx = F(b) - Fla)

where F is antiderivative
of f.

City - continuity)

For FTC to apply : - a
finite internal

· f is continuous

(or has only jump
discontinuities)

on [a .b]

If one of these is not satisfied
,
we have

an improper integral.



ex: S. x interval is [1 , 00) so

this is improper

thecurveiS indx = area under

We know how to compute S.dy
or goted or S * x

# Let + -0
.

-Tolution:

1. Endx = him I d
&
-

um
improper proper into



= hi ((x
=Min( - x" (

,
4)

= hi) - * ( ,)
= lin( - E - (- +)

=him ( - E + 1)

=
converges



Stypesof infinite intervals :

O (a
,
x)

Saf(x)dx = him It +(x)dx

② ( - x
,
a)

St(xdx =tim (dx

③( - 0
,
0)

Mdx = jf(x)dx + (xdx

- N

(usually choose c = 0)



If the limit exists and is finite , we

say that
the improper integral converges.

Otherwise (if limit DNE or equals In)

Isay
the improper integral diverges .

"Determine if the improper integral

converges or diverges.
If it converges,

compute the value .
"

ex : S, dx

#iss.....
5. x =li I



= lin (h(x)( , )
= (((t)-)
= him hilt)
t+a

= N
impoint.

Cdiverges

#
but goes to d

as + ->



d +Si
-N

- -

① ②

If either Do-@ diverges , the

whole integral diverges.
On the answer is 0 +& .

0=x = hi Syndx
= lim (arctanx1

= lim Caratan 20) -arctan(t)
t- -x

I
lim (0-arctan(t)
t--x



= lim)-arctan(t)=2
t- -x

------

I iist
-

-E
I

---------- -

-E

Ext: Mi arctant

him arctant = -
t-E -x

can check that @ = Sidx = E

#swer : 9 ixdx = E + E = π

converges

# is evenble it



showing your work :-
① Write improper integral as a limit

of proper integrals

② Compute the integral (ignore the limit

③ Evaluate the limit
.

Note : make sure to use proper limit
notation

throughout



-properIntegrals of Discontinuous functions

O If f is continuous on [a ,
b) but

not at x = b

gaf(x)dx = linI +(x)dx

approaches↳I
->

#



② If f is continuous on (a ,b] but

not at x =a
,

!
~

f(xdx = lin Sexidt-> at

③ If f is continuous on [a ,b] except

at X =C where a<<b,

split

+(xidx=Si(xdx + (x)dx at C

!&E

- lin. Exhi↓



edx discty at X =3
b plugging in gives
& in the denominator

->

# of the integrand
(function)

2 3

from the left

( dx = linxax
↳x

x = 2 = u= 1

X = t = u= 3 - t

=li(g
I

3 -t

-
2 du=- lin Su-

I



=

- lins-(2u"21 ,

3 t)

== his (255t - 2)
=
- (0 - 2)

= 2

-

li 2
=- lim =

↓
vS X -2 ot

X-2 x+ 2
+

=

-

↓ blows up to I
8-

-

*
arctanx



ex : 1 dx discontinuity at
X= 4

= Sdx + Capsdx
O

- -

① ②

->

0 = S2dx -1

8 4

t

= lime. So dx

t-

= li (S
.

-

(x -432dx)

= him- (3(x-4)))
= lin

-
(3(t - 4)"3 - 3) -4)")

t- 4

= 0 - 3(- 1)"341 =3



F

② = Supdx H
4 6

X=6

=lin
= hi (3(x -4)")]C
= lim (3(2)"3 - 3 ( + -4) 3)
t ->4

+

= 3

· 2dx = Sif+3S
①



S ↑ dx vs. .X2

1p= 2

p-integral : 1
.

"

Todx


