Ceometric Series Example

Example:

1.\ dugy is designed so that LO7- remains in the body ot the end of each 24
hour period (one day). Tf 30mg of e drug is given daily Yo a patient find
(A) Yhe amount of the drug in ¥ne body after 10 days before the next dose
is given, (B) the opproxim:?e amount of e drug in the oody ofter o very long
Hme assuming measurement is done before the rnext dose is gjven.

Medicine is gjiven ot noon every doy. We will do our measurements at 11:59 am.
measurewent 1: (dose 13(% left after 24hrs)=(30)(0.6)
meosurement 2: (dose 1) (7 1eft after 1% 24ns) (7. left after 2 2Unes)

Y (dose2) (1 \eft after ZUhrs)
=(30)(0-L) (0-6) +(30)(0.L)

measurement 3: (dose 1 1. 1ef15 ™t (dose 2317 lef+5%% (dose )(7. lefty 4
=RO)0.LY + (30)(0.LY + (20)(0.L)
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(®) amount at 1:59am after ALOT of days

Since Iri¢ 1, the geomelric series Converges
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Convergen ce of Series

Ratio Test

Suppose we have the series £an. Define L= Liml%.il. Then
() i€ Lel the sevies is c.omexse,n'\'

LY i€ L2) the series is divergent

Giy if L=l the Yest fails

Examples®

1. Determine if the ?ollowins sevies ave c.onvergen+ or diveraen'l‘.
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CoNverges as Led

Yower Series

A power series about a is any sevies Pnat con te written in e form é—'-,anlx-c\“

wheve ¢ and Gn dre numbevs and ¥ne an's are called the coefficients of e sevies.The
same principles For convevges apply ,but now we have a variable that will offect
when the series converges. Theve exists a number R such Hat the power series

converges for Ix-al<R and will diverge for \x-al >R. This number is called the
radius of convergence for the series.



Examples:

L. Determine the vadius of c.onvergence, for the following power series.

o2 ®
(x-2)
() y§| T

varo Yest

1Y
lx- \ad

\\vg e 0¥

(2
s émr’l \ Ux-2) * \wary® ‘

= x-2! \im \%\-T)
v

= \x_z‘ & 1

xe (1,3)
codius =1

o) .,?-,

vatio Yest

| 1L 12)
\i :
‘:ﬂp Int'\\

. .3
-‘-'!Lm,\ el

"’animln_;ll

2 )

=0 ¢l

xe (-2,02)
vadiug = @

n!

xl

) Tk

() é\ 2Kk¥

vaYio Yest

u:u\ 2en
\IM Izwmn © X |

tl“ 2R
z \nm \ 3= 2xss © x* |

2¢h
2lim | L) 2%
v

=12l lim (%‘\?T‘B)
kno®
=\x*led

xel-), D)
vodius =1



Exit Ticket Special Series

The partial sums are

Sp =

n—>o0o

lim s,

Geometric Series A geometric series is any series that can be written in the form
o0
E a-r" L.
n=1

_a(l—r")
1—r
When |r| < 1, the geometric series converges to

a
1—17r

Determine if the following sequences are geometric or telescoping. Find s5. Determine if the series
converges or diverges. If the series converges, state what it converges to.
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Produced by Audriana Houtz, Mathematics Ph.D. student at the University of Notre Dame.



