
Calculus II
Practice Problems 8: Answers

For eachproblem,determine whether or not theseriesconvergesor diverges.Giveyour reasoning.
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Answer. Herewe’ll usetheratio test:
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Answer. Again, by theratio test:
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Answer. This seriesconvergessincetheorder of thenumeratoris 5/2,andthatof thedenominatoris 4, and
4 is greaterthan5/2by morethan1.
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Answer. Try theratio test:
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sincethedegreeof thedenominatoris greaterthanthedegreeof thenumerator. Thustheseriesconverges.
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Answer. Thisconvergessincetheorder of thedenominator(3+1/2) is morethan1 morethantheorder of the
numerator.
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Answer. Now weknow thatlnx is of orderlessthantheorderof any positivepowerof x, by l’H ôpital’s rule:
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sincep is positive. In particular then,eventually lnn � n1� 2, so
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soby thecomparisontest, ourseriesconverges.

We couldalsousetheintegral testdirectly:
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Answer. Thisconvergesby theratio test:
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11. For whatpositive integers k (if any) doesthefollowing seriesconverge?
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Answer. Trying theratio test,we look at
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sothattells usnothing. Soinsteadwe (dowhatwe shouldhavedone first) look directlyat thenth term:
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hasdegreeat least2 (for n muchbigger thank), solongask � 1. Sotheseriesconvergesfor k � 1.


