
Calculus II
Practice Problems 9: Answers

In problems1-5find theradiusof convergenceof theseries:
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Thustheradiusof convergenceis R � ∞.
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Answer. Herewe observe that thegeneralterm is of the form a n �
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p
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exists,thenumbersg
�
n � arebounded. Thus,by thecomparisontest(with theexponentialseries),this series

convergesfor all x; thatis, R � ∞.
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Answer. We have to look at the form of the series: is it obtainedfrom a serieswe know usingalgebraic
operations,differentiation,or integration? Thetermsn � 2 � n � 1 give a clue: thesehave beenobtainedby
two differentiations.So,we integratetwice to seewhatwehave:
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Now, we canfactorouta x2, andobtain
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Here’sanotheroneto try:
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7. Find theTaylorseriescenteredat theorigin for thefunction F
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Answer. We startwith theseries
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Substitutet4 for x, andthenintegratetermby term:
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8. Find theTaylorseriescenteredat theorigin for theantiderivative (indefinite integral) of f
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Answer. We startwith theseries
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Now, divideby x:
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Now integrate termby term:
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9. Find theTaylorseriescenteredat theorigin for thefunction
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Answer. We startwith theseries
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Now, thesecondseriesin this sumis thesameasthefirst, exceptfor thefirst term.Thus

1 � t2

1 	 t2 � 1 � 2
∞

∑
n � 1

t2n �

Now integrate termby term:  x

0

1 � t2

1 	 t2 dt � x � 2
∞

∑
n � 1

1
2n � 1

x2n � 1 �

10. Find theTaylorseriescenteredat theorigin for thefunction
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Answer. We startwith theseries
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Differentiatebothsides;
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Now dividebothsidesby 2x, andchange theindex:
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We remark thatonecouldalsostartwith theseriesfor 1� � 1 	 x � , differentiateit, andthensubstitutex 2 for x,
leadingto, of course,thesameresult.

11. Find theTaylorexpansionof x3 centeredat thepoint -1.



Answer. Weneedto find thesuccessivederivativesof f
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Whenwe addthetwo series,theoddtermscancel,andtheeven termsdouble. Thus
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13. Find thefirst 5 coefficients of theMaclaurinseriesfor f
�
x � � e x cosx.

Answer. We have to write down theMaclaurinseriesof ex andcosx up to thefifth term,andthenmultiply
just aswewouldpolynomials,throwing awayproductswhichareof degreegreaterthan5;
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14. Expand f
�
x � � 1 � x 	 3x2 � x9 in a Maclaurinseries.

Answer. Theexpressionof a polynomialasa sumof monomials is its expressionasaMaclaurinseries.


