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Math 2300 Building new series from the Geometric Series

Goal: If we know that a power series converges to a specific function, we can manipulate the
equation to determine the limits of new power series. This is a nifty and fast way to get lots of new
power series representations of functions. Today we will manipulate power series in these ways:

e Substitute
e Multiply by =
o Differentiate

e Integrate
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1. Write down a power series representation for the function f(z) = 1= by using the fact
that the geometric series Zar” o Write your answer in both expanded form and
—r
n=0
Y-notation. On what interval does the series converge to the function?
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2. Using your response for the last problem, substituting —z in the place of z, find the power

; 1 . ; .
series represgntation for f(x) = Tra Write your answer in both expanded form and -
notation. On what interval does the series converge to the function?
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3. Find the power series representation for f(z) = T2 Write your answer in both expanded
@

form and Y-notation. On what interval does the series converge to the function?

. \ {
b, —m o ——
[HV\ ‘ fex> = l-(-x’)\&

Long n =
L. ( '; o )
! :’-—X2+X{"X I—X%"‘" - o detd = Z?L\x
‘ﬁx) =g wW.ed
Tdenval of comttrsongg i - icx®t = (5uo1 = —h X<



);( \\)QQ.A fo clack -Q’V\AVO\'V\K e &d

dibeevenkinbim or pvidearndn Hoo pover Cori€d

Math 2300

Building new series from the Geometric Series

4. Find the power series representation for

On what interval does the series converge to the function?
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5. Find the power series representation for

to the function? Hint: Take the derivative of both sides of this equation:

. (Hint: multiply answer to problem 1 by z.)
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T— On what interval does the series converge
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6. Find the power series representation of arctan z. (Hint: start with the power series for ————

and antidifferentiate. Solve for the constant of integration by substituting = 0.) On what

interval does the series converge to the function?

AN ¥
|
We  lonow ot Aé%c\rd—vmx —_—

= l4x*, SO

AYClanx = S“,’\;,A,( = &\..X“H(L{-x%r--' C{><
P 7
= Begx +“§><§——';x Free ol

Sms  arthkm @) = O, it flws 4k C= O . Hu,

el 2.3 A B OR_F (—\gﬂxl"H
RECGANX = X — "2X  + =X - _?K g - = _g;‘.:'\——

M3

s
&

2

Thrs equaliy 19
b for ki CUY)
b\l P"’" #3, smle
LR \y\‘—t)ﬁr\‘\*eé/
Ha eu\égzcv‘h

X=-

Z(-n -1
ankl

nco

Comvrges by AST

Z‘“‘;,Q.

sts by AT



