MTH 253: Calculus 111 Summer 2016

The Alternating Series Test

1. Use the Alternating Series Test to determine the convergence status of the following series. It is
important that you verify the conditions of the Alternating Series Test are met; otherwise some-

one might not believe your conclusion is valid. And yes, you have to brush up your mtegratlon
skills!
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tional convention b, = |a,i, is b, (eventually) a decreasing sequence? Does lim,_,. b,
equal 0? You have to explain why b, is decreasing and converges to 0, not merely assert
that these things are true.
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Check conditions: is a, an alternating sequence? Using the nota-
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MTH 253: Calculus III Summer 2016

2. Could you use the Alternating Series Test for each of the following? This question is about
whether the conditions for the Alternating Series Test are met. Are the conditions met? Why

or why not?
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3. This exploration is intended to demonstrate why the conditions for using the Alternating Series
Test are important to check. Consider the series
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a) The terms of this series are in fact nice fractions. Compute the first ten terms of the series
asa way to more quanutatlvely understand the series.
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b) Is the series alternating? ¢ Does b, (the absolute value d) Based on your ten terms,

of the sequence terms) con- is b, decreasing? You should
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e) This series in fact diverges and we will show that now. But the important things to see is
that it was an alternating series and the terms do approach 0. We're not contradicting the
Alternating Series Test because the b, were not decreasing. The lesson is that checking
this condition (and all conditions with all tests) really can make all the difference.

Show that a,, ; +@ L ] . So the sequence of partial sums for our series
would have 3 subsequence (every other partial sum) that is larger than one half of the
partial sum sequence of the Harmonic series {which we know diverges to 00.)
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