CalculusllI
Practice Problems 8: Answers

For eachprablem,deternine whethe or notthe seriesconvergesor diverges.Give your reasoning
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Answer. Thisseriedookslike S 1/(nlnn), sodiverges:
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sotheseriesconverges.

Answer. Again, by theratiotest:
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Answer. This seriesconvergessincethe order of the numeratoris 5/2, andthat of thedenoninatoris 4, and
4is greatetthan5/2 by morethanl.
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Answer. Try theratiotest:
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sincethe degreeof thedenoninatoris greatetthanthe degreeof thenumeator Thusthe seriescorverges.
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Answer. This corvergessincetheorde of thedenoninator(3+1/2 is morethanl morethantheorde of the
numeator.

Answer. Now we know thatInx is of orderlessthanthe orderof ary positive power of x, by I'H dpital’srule:
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sincep is positive. In particula then,eventwally Inn < n%/2, so
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soby thecomparisontest, our seriescorverges.

We couldalsousetheintegral testdirectly:
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Answer. This corvergesby theratiotest:
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11. For whatpositive integers k (if ary) doesthefollowing seriescorverge?
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Answer. Trying theratiotest,we look at
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sothattells usnothing. Soinsteadwe (dowhatwe shouldhave dore first) look directly at the nth term:
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hasdegreeatleast2 (for n muchbiggerthank), solongask > 1. Sotheseriesconvergesfor k > 1.



