MATH 251/GRACEY NAME
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PRACTICE/CHAPTER 8

1. Find the integral.
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2. Evaluate the definite integral.
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3. For the following limits:

a. Describe the type of indeterminate form (if any) that is obtained by
direct substitution.

b. Evaluate the limit, using L'Hopital's Rule if necessary.
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TRIGONOMETRIC SUBSTITUTION (a>0)

Let f(c)=0 where f is differentiable on an open interval containing

¢. Then, to approximate ¢, use the following steps.
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1. For integrals involving va™ —u",

o i

let u=asiné, [
w.}'(?']+u1
. . : (7. 2
2.  For integrals involving va™ +u", i
let u=atan@. =
I
3.  For integrals involving vu™ —a”, it —a?|
let u=uasech. a

2l gl l:?- lq-
Then Vu™ —a” =Zatané, where 055“17 or ?‘:‘953- Use

the positive value if u>a and the negative value if u<-a.

Indeterminate Forms:
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Definition of Improper Integrals with Infinite Integration Limits

) b
x)dx =lim x)dx
1. If f is continuous on the interval [a,°°),‘rhen If( ) b—>oo f( )
a a

2. If [ is continuous on the interval (—°°,b] , then

jf dx—hmjf(x dx

a—y—oo

3. If f is continuous on the interval (—0,%0), then
_[ f(x)dx= _[ f(x dx+J f (x)dx, c is any real number.

In the first two cases, the improper lnTegral converges if the limit exists—otherwise the
improper integral diverges. In the third case, the improper integral on the left diverges if
either of the improper integrals on the right diverges.

Definition of Improper Integrals with Infinite Discontinuities

1. If [ is continuous on the interval [a,b) and has an infinite discontinuity at b, then

I f(x)dx= hm j f(x
2. If [ is continuous on the interval (a,b] and has an infinite discontinuity at a, then
j f dx = hm j f(x

3. If [ is continuous on the interval [a,b], except for some cin (a b) at which #has an

infinite discontinuity, then J‘f dx If dx+.“f

In the first two cases, the improper integral converges if the hml‘r exists—otherwise the
improper integral diverges. In the third case, the improper integral on the left diverges if

either of the improper integrals on the right diverges.




