Math 116 / Final (April 23, 2015) page 2

University of Michigan Department of Mathematics

1. [10 points] Show that the following series converges. Also, determine whether the series
converges conditionally or converges absolutely. Circle the appropriate answer below. You
must show all your work and indicate any theorems you use to show convergence
and to determine the type of convergence.
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Solution:
The series we obtain when we take the absolute value of the terms in the series above is

o
| ]
g n(n) Now consider the integral / n(z) dz. By making a change of variables we see
n 2 T

n=2
00 b
/ 1n(w)dx: lim/ ln(w)dx
2 X b—o0 2 X

that

In(b)
= lim udu
b—o0 In(2)
. (In(b))*  (In(2))?
pu— 1 _
b 2 2
= +OO

o
In(n
and so the integral above diverges. Thus, the integral test implies that g L) diverges.
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alternating series test.
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Altogether we have shown that the series Z ( is conditionally convergent.
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