CalculusllI
Practice Exam 3, Answers

In prodems1-4, find thelimits.
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which corvergesto zerosincethe exporentialgrows fasterthanary polynomial.
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sincex—2 — 0 asx — . We arrived at the secondormulationfrom thefirst by dividing bothnumeatorand
denaninatorby x. Obsenethat,althoudn I'H dpital’srule applies,it doesrt getusarywhere.
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In prodems5-7: Doestheintegral corverge or diverge?If you can,find thevalueof theintegral.
5. Joxe¥dx=1[Fetdu=1,

usingthe substitutionu = x2, du = 2xdx andaknown computation(seeexamge 8.16).
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for x sufficiently large, andour knowledgethat f;° dx/x diverges.
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8. Doesthe sequene corverge or diverge?
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sincethefirst factorconvergesto 1, while the secondtorvergesto O.
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becaus¢heexpressiorunderthesquareootsigngoesto infinity (whichwe canshav by anargumentsimilar
to thatin parta).
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sinceeveryfactorcorvergesto 1 except thatn — co.

9. Doestheseriescorvergeor diverge?
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Answer . This cornvergesby theratiotest: (N1 1+ n) ] -0
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Answer. This divergesby 9b: thegeneal termdoesnotgoto 0.
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Answer. Thisdivergesbecause
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evertually. By compaisonwith ¥ (1/n) theseriesdiverges.




10. Doestheseriescorverge or diverge?
= 3n+1
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by comparisonwith theseriesy (1/n%?):
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sincethe gereraltermdoes notcorvergeto O:
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by comparisonwith theseriesy (1/n%/?):
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11. Findtheradius of corvergerce of the series:
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Answer. . We obsere thatthis is the thrice differertiatedgeoméric seriessoR= 1. However we canuse
theratiotestfor the coeficients:
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Answer. Write down theratio of successie coeficientsanddivide numeratoranddenoninatorby 2 ":
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sotheradius of corvergerceis 1/2.
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Answer . The coeficient lookslike 3/n andsothe seriesconvemgesif |x+ 1| < 1, anddivergesoutsidethis
interval. ThusR= 1.




12. Findthe Maclauin seriesfor (1+ x) ~3.

Answer. Startingwith thegeometic seriessubstitute—x for x;
A+x)71=§ (-

Now, differertiatetwice:
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13. Find theMaclauin seriesfor [§ arctartdt.

Answer. We startby substituting—x for x in the geonetric series:
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Now integrae twice:
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14. Find theMaclauin seriesfor xIn(x+ 1).

Answer. Onceagainstartwith the geonetric serieswith —x for x
(1+x)~t= %(—1)”x”.
n=

Integrateandmultiply by x:
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Inx= xn;)(—l) N1 n;}(—1)“m .

15. Find thetermsup to fourth order for the Maclaurinseriesfor

&
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Answer. We write down theMaclauin seriesfor eachof e*; 1/(1+X), explicitly, thatis, termby term,upto

thefourth orde:
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Now, we multiply thesetogetherasif they werepolynomials,relegating all termsof ordergreaterthan4 to
the---:
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wherewe have dore themultiplication by successiely multiplying the secondserieshy thetermsof thefirst.
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(Why have all thetermsin thefirst two parentleses excep 1,carcelled?)



