
MTH 265 Introduction to Series. Summer 2023.. Summer 2023

HW4B. Written Homework 4B. Power Series Representations. Due Week 4 Friday 11:59PM

Name:

Instructions: Upload a pdf of your submission to Gradescope. This worksheet is worth 20 points: up to 8

points will be awarded for accuracy of certain parts (to be determined after the due date) and up

to 12 points will be awarded for completion of parts not graded by accuracy.

(1) For each of the given power series, find the radius of convergence R and the interval of convergence I. You may

use any applicable convergence test covered in this course.
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Answerkey

IOI

a Theseriescanheexpressedasageometricseries

ITan't1 34 292 3 If I E convergesifandonlyifI I A
Then IX 3122 RadiusofConvergence R 2

intervalofconvergence751 2 2 ax 3 2 I x 5 IsanNoteTheendpointsarealreadyexaminedusingthegeometricseriestest

IftheRatioTestwereusedhere differenttestshavetoappliedforX l andX 5

Applytheratiotest L himanathim 1754 2,1 him742141 1412 1 4
ForL 121C1 1 4 112c 1 11 1 Then It
FortheintervalofconvergencetestL 112 1 x I1
Assumex 1 Ig III 12n IgGIF i letbn ant

Then abnispositiveforalln20
127Since21NtD I ant3 2nt1 but bnforalln 0

himbn himIn 0
o thepowerseriesconvergesfux 1bytheAlternatingSeriesTesti

Assumex 1 IgGIF1172M É ji tD ÉGtfalsoconvergeshyASTaswith4 1
ITEMS

c ApplytheRatioTest L him9h him II In him 1 0 sincex isconstantwithrespectton
ForallXER L O 1 t.R DandI tD.DE



(2) Let f(x) = sin(x2
).

(a) Let g(x) = sin(x) and let Tn(x) be the nth
order Taylor polynomial of g(x) about x = 0. Let Rn(x) =

g(x)� Tn(x), the nth
order remainder of Tn(x) for all n � 0.

Using Taylor’s Inequality, find all x 2 R such that limn!1 Rn(x) = 0.

(b) Find a power series representation for g(x) and identify its radius of convergence Rg.

(c) Determine a power series representation for f(x) and identify its radius of convergence Rf .

(d) Approximate

Z 0.5

0
sin(x2

) dx to 6 decimal places. Justify why your approximation is valid.
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aByTaylor'sinequality IRnx E41,5M withM Osuchthat Igotlx eMonto x

si n 4k
sincegon x if if My 41,2 forsomeKett wecanchooseM 1forallxeR

Then O E IRnx e 115foralln 0 ByusqueezeTheoremOehimRnI him III o
ihimrnd ofrallxc.IR

bSincelimnsRn 0forallxeIRtheTaylorseriesÉ49X isapowerseriesrepresentationofgowheneveritconverges
Thenginco ÉÉ iffifty forsomek 7 observethatgalo o fr neven

ReindexIT9111 2.31429 2 9 74,3xMt I 4 17pm
ieskippingtheevenindices Thisisfineregroupingisfinesincethepartialsumsareunchanged

ObservethatifM 2ki.eeven 2Mt1 22k 1 4kt1 Then gam o 1 CDM

ifM2ktI i.eodd 2MtI 212kt1 1 4kt2 1 4k3Theng
12Mt o I D cDM

FinallyIT94TH 52kt Asweshouldexpectifwelookthisupi

so L ImdYg lmima1237 17k 1 1 4limolament 0 BytheranestirynI

14Sinceg4 I 124ft42mmIRandfly gu fH É14,472 581244,24Mt
BytheRatioTest L limyMmt 0withbingiftx4Mt andRft



dApproximate I Ifsinx2dxto6decimalplaces
Since fx IoFMx4Mt onIRandTo I EIR I FL Flowith

FA Ssinx2dx ÉEffXM ax IgEffy xmtax Igamplifyxm3
Then Flo OandF12 I imaging 24h3 isanalternatingseries
letbin ganging2

4Mt
Then bmispositive bmyc bm fallM 0mybp 0

WecanapplytheAlternatingSeriesApproximationTheoremwhere IFLI Smt braforallme0
WewanttofindMsuchthatIF2 DmI but I 106 5 107

Bybruteforce ForM O b 0000187
ForM 1 ba 370 107
ForM 2 b3 4.04 1010 Thisworks

Finally I Itsinx2dx a52 toczmfjpfm.gg z4mt30.0448171roundedto6decimalplaces


