
Calculus II
Practice Problems 1: Answers

Find thelimits.
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n � ∞

n�
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Answer. Herethe general term is of the form f
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�
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function f andusel’H ôpital’s rule:
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We canseewherethis is going: after13moresteps,we get
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x � ∞

x�
lnx � 15 � 1
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Answer. Well, this is justexample 5 in section9.1.
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n � ∞

�
1 � n � n

n!

Answer. Boththenumeratoranddenominatorof thenth termhaven factors;but eachfactorof thenumerator
is larger thanthecorresponding factorof thedenominator. Thusthenth termis greaterthanthequotient of
thelasttwo factors: �
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Thusthesequence divergesto ∞.

6. limn � ∞ n1� n
Answer. We cancalculatethis by l’H ôpital’s rule, replacingn by x. First we take logarithms: ln

�
x 1� x ���

lnx � x. Now
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Thuslimn � ∞ n1� n � exp
�
limn � ∞ lnx � x ��� e0 � 1.
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Answer. Suspecting a telescopingseries,wefind thepartialfractionexpansion:
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whichconvergesto 1/4.

10.
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∑
n � 1

n
2n

Answer. This is just example 11 of section9.2. However, it is interestingto notethatwe canactuallysum
this series,usinga clever trick dueto Oresme(14th century. Theformulafor thesumof thegeometric series
is classicalandappears in Euclid).
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usingtheresultsof examples7 and8.


