Quiz 9 Outline

Format. This quiz has 3 multiple-choice questions and 1 free-response question.

1. (2 points) Determine whether a geometric series converges or diverges.

Example: Determine the value of the following series, if it converges.

> 5
n+1
n=0 6
A. Does not converge
B. 5
C.1
D. 30
5
E. -
6
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2. (2 points) Use the p-series test to determine whether a series converges or diverges.

Example: Exactly one of the following series converges. Determine which.

Fall 2022 FExam 3 #3

3. (2 points) Use the Direct Comparison Test or the Limit Comparison Test to determine whether a series converges
or diverges.

Example: Consider the series:
o0
> 5
. _ 3
— 3" —n

This series (circle one correct answer):

A. Converges by direct comparison with b, = 3i
Converges by limit comparison with b,, = 3%
Converges by limit comparison with b, = %

Converges because it is a geometric series with r = 1/3.

=Y aw

Diverges by the divergence test.
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4. (4 points) Use the Integral Test to determine whether a series converges or diverges.

Example: Determine whether the following series converges or diverges. Fully justify your answer.
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Solutions

Solution: Rewrite the series as

S sy
+1 R
n=0 " n=0 6 \6
This is a geometric series with
5 1
a= - and r=—
6 6
Since
‘T| ==< ]-a
the series converges. Its sum is
) 5 5
5 1 " - a o 6 6
ZE 6 =y 1-1- 3t
n=0 6 6
So the correct choice is .
Solution: We check each series using the p-series test.
— 1
° Z iz is a p-series with p = % < 1, so it diverges.
n=1
oo 1 (oo}
° Z e Z n, whose terms do not even go to 0, so it diverges.
n=1 n=1
o0
° Z — is a p-series with p =5 > 1, so it converges.
n
n=1

oo (oo}
° Z Vn = Z n'/?, whose terms do not go to 0, so it diverges.
n=1 n=1

Therefore, the only convergent series is .




Solution:

1. Introduction: Let
_ 5 1
ap = T and b, = 30"

For n > 4, both a,, > 0 and b,, > 0, so the Limit Comparison Test applies.

2. Apply L.C.T.:

5
. an . 3n—n3 . 5 N 3” .
lim — = lim = lim — = lim =25
n—oo by, n—oo o n—oo 3" — n3 n—oo ] — %

Since this limit is a positive finite number, > a,, and Y b, either both converge or both diverge.

Now
— 1
n
n=4 3
is a geometric series with ratio
1
T = g,
and
rj== <1,

so it converges.

3. Conclusion: Since a
lim - =5>0

n—oo n

and Y b, converges, it follows by the Limit Comparison Test that

o0
PP
n _ mn3
= 3 n
converges.

Therefore, the correct choice is .




Solution:

1. Introduction: Let 1

fl@)= —— x> 2.

~ z(lnz)?’
Then f(z) is positive and continuous for z > 2. Also,

In
f'(@) = _xQ(TnZ)QS'

Since & > 2 implies Inz > 0, we have f'(z) < 0 for z > 2. Thus f is decreasing on [2,00), so the Integral
Test applies.

2. Apply the Integral Test:

> 1
dz.
/2 x(Inz)? *

Let 1
T
Then
/m;dx:/midu:/oou_zduz [—u™']
2 Z(hll’)2 In 2 U2 In2 In2*
Therefore,

This is finite, so the improper integral converges.

3. Conclusion: Since

converges, the series

converges by the Integral Test.




