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8.1. Improper integral of type I

8.2. Improper integral of type II

23 O 1 1 07 CalCUIus I 8.3. Improper integral of mixed type

8. Improper Integrals

Integral formulae Improper integrals

. _xn+l 1 3
[ ' av=ire | ds=mlrl+C . Sometime a function may not be continuous on

Y

x X x _ax .
[ efdv=c'+C | dv=—=+C [a, b], or a and/or b are not finite. We also
f sinxdx=—cosx+C J' cos xdx=sinx+C interested in .
fseczxdx:tanx+C fcsczxdx:—cotx+C ff(x)dx
fsecxtanxdxzsecx+C fcscxcotxdx:—cscx+C a
f tan x dx=In|sec x|+ C fcotxdeInlsin xC 1 . X
fSinizxdxzc;)shx+C fcosfixdxzsinhx—FC for example, J')lc_dx J‘ e dx J' — dx
f dx=—arctan|>=|+C Jlidx:arcsin Zl+c 0 - 0

x+a a a \/az—)c2 a




8. 1. Improper integrals of Type 1

. Definition of an improper integral of Type 1
o a

» exists for every number ¢ > a, then

ff(x)dx:}ig £(x)dx
ff(x)dx

N b i exists for every number ¢ < b, then

_ff(x)dx: lim [ f(x)dx

t——o0 t

Improper integrals of Type 1

. The improper integrals are convergent if the
corresponding limit exists and divergent if the
limit dogs not exist.

. [f both f fx)dx, _f f(x)dx gre convergent then

o]

f f(x)de_j f(x)dx+ff(x)dx

—o0

Student note

1. Determine whether the integral is convergent or

divergent. 0

de, ]O' dex f xe'dx
X 1

x ot

3?

Student note

2. Determine whether the integral is convergent or
divergent. = o




8.2. Improper integrals of Type 2

Af fis continubous on [a, b) and is discontinuous at b,

f f(x)dx=1im f f(x
t—b 4
. If fis continuous on (4, b] and is discontinuous at g,
f f(x)dx=1im f f(x
t—a* t

oIffhas a d1scont1nu1ty at ¢, where a <c¢ < b, and

both [/ (x)dx, f f(x)dx are conbvergent then
f f(x)dx= f f(x)dx+ f f(x
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Student note

4. Determine whether the integral is convergent or
divergent. 3

J‘x—l

0

1
dx,flnxdx
0
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Student note

3. Determine whether the integral is convergent or
divergent. |
|
13

sec x dx
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A comparison test for improper
integrals

* Suppose that f'and g are continuous functions with
flx)>g(x) >0 for x > a,

o If f f(x)dxis convergent, thenf g (x)dx is convergent

o If f g(x)dx is divergent, then f f(x)dx is divergent.
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Student note

5. Show that »([ e dx g convergent.
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Student note

0

7. Find | seexdr, [ Las
0 X

-1
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Student note

1+e

6. Show that the integral f * is divergent.
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Student note

8. Find f 3x+1) dx,f—3dx
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8.3. Improper integrals of mixed

Student note
type
3 1
1 f L 4 : .. : :
9. Find »Or % dx, ) 4y Y . We may be interested in integrating a function to

infinity while the function is not continuous on the
interval of integration. We call this the improper
integrals of mixed type.

« We first split the interval so that f'is continuous on

that interval and then integrate to infinity

Student note

r 1

dy

10. Find{ 4y-1




