CalculusllI
Practice Problems 1: Answers

Find thelimits.
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Answer. Herethe geneal termis of the form f(n), where f(x) = x/(Inx) 1> We canthenswitch to the
function f andusel’H 6pital'srule:

X '
I. o r :| H | - | A
b I xe IR (/%) e 15(Inx) 14
'H |; X
"Hm —_——= ...
xo (15)(14) (Inx) 12
We canseewherethisis going: after13morestepswe get
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Answer. Well, thisis justexampe 5 in section9.1.
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Answer. Boththenumeatoranddenoninatorof thenth termhave n factors;but eachfactorof thenumerator
is larger thanthe corresponéhg factorof the denoninator Thusthe nth termis greaterthanthe quotiert of

thelasttwo factors:
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Thusthesequene divergesto co.
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Answer. We cancalculatethis by I'H 6pital’s rule, replacingn by x. First we take logarithms: In(x¥/*) =
Inx/x. Now

lim —

Inx 1y .. 1/Xx
=" |im x_ 0.
X—00 X x—o0 1



Thuslimp_e " = exp(limp_e Inx/x) = € = 1.
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Answer. Suspectig atelescopingserieswe find the partialfractionexparsion:
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which corvergesto 1/4.
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Answer. Thisis justexamge 11 of section9.2. However, it is interestingto notethatwe canactuallysum

this seriesusinga clever trick dueto Oresmg14th centuy. Theformulafor the sumof thegeometic series
is classicalandappeasin Euclid).
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usingtheresultsof exampges7 and8.



