Quiz 4, Calc 2, Section 9
March 5th, 2007

1. Evaluate the following integrals
4
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Solution: (a) The first thing to notice is that this is an improper integral since

is not continuous at x = 2. So we have to split it up into

1
f(w):m
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— de=[ ————d — _dz.
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Now we need to do each integral seperately. So let’s do the first integral. We
need to rewrite it as a limit, to get
2 t
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————dr = lim ———dx
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= —3(-1)*° =3.

So the first integral converges. For the second integral we have

| st = Jm [

4
= lim 3(3:—2)1/3‘
t—2+1 t
_ 1 _o\1/3 _arp _ 9\1/3
tLHg (3(4 2) 3t -2) )
= 3(2)Y3.

So the second integral converges. That means that our original integral con-
verges and
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3+ 3(21/%).



(b) This is an improper integral since we have +oo as one of the endpoints of
integration. So we rewrite the integral as a limit

+oo t 1
/ dr = lim dex.
o xzlhe t—+oo Jo xlnzx

Now we need to evaluate the integral. To do this, I'm going to do the integral
seperately so that I can plug it into the limit. If we let ©w = Inx, then du = % dx.

This gives
1 1
/ de = / —du
zlnx u

= Infu|+C
= In|lnz|+C.

Plugging this result into our limit, we have

e g b
/ dr = lim dx
2

rlnx t—+oo [o xlnx

L ¢
— lim_(n[Ina])}

= tl}+moo(ln|lnt| —1In|ln2|)
= +o0.

Therefore this integral diverges.

2. Determine if the following series converges. If it converges, find the sum.

3 9 27 81 243
5 + 25 125 + 625
Solution: This series is a geometric series, which we can see since the numbers
we are adding have a geometric pattern. The pattern is that we multiply each
term in the sum by —3/5 to get the next term in the sum. So this is a geometric
series with r = —3/5. Since |r| < 1, the series will converge.
To figure out what it converges to, we need to use the formula we have for
geometric series. The formula is that if a geoemetric series converges, then it

converges to . Here a is the first term in the series, and r is the common

ratio. For the series we're looking at @ = 3 and (as we already saw) r = —3/5.
So our series converges to
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