
Geometric Series Example
Example :

1
. A drug is designed so that 60% remains in the body at the end of each 24
hour period lone day) .

If 30mg of the drug is given daily to a patient find
(A) the amount of the drug in the body after 10 days before the next dose
is given ,

(B) the approximate amount of the drug in the body after a very long
time assuming measurement is done before the next dose is given.

Medicine is given at noon every day .We will do our measurements at 11 :59 am.

measurement 1 : Idose 1)(% left after 24hrs) = (30)(0 .6)

measurement 2:Idose1) (% left after 1 24hrs)(% left after 2924hrs)
↓ Idose2) (% left after 24hrs)

=(30) (0 .6) (0 .6) + (30)(0 .6)

measurement 3 : (dose1) (% left
3days

+ Idose 2) 1 % left(2days+ (dose3)( % left)
7 day

=(30)(0 .613 + (30)(0 .62 + (30) 10 .6)
·
measurement 10=130) 10.4)
·

(A) amount at 11 :59am after 10 days

Sio3010.6=0 = 45(110

geometric : a = (30)10 .6)'
,
r=0.Le

(B) amount at 11 :59 am after A LOT of days

Since Irl ? 1
,
the geometric series converges

limSn = 1 = 1180
. 6

= 45mg more than a dose!
n->g



Convergence of Series
Ratio Test

Suppose we have the series Ean . Define= lim
.

Then
n-0

(i) if (1 the series is convergent
(ii) if ( I the series is divergent
(iii) if L= 1 the test fails

Examples :

1
. Determine if the following series are convergent or divergent.

& 1-10)n

(a)n+
(n+ (b)

1- 10)4 n !

an= 42n+ (n+1) an= 54

1-10)n+1 (n+1)!

an+1 = 42(n+1+ 1
((n+1)+1) Anti Sn+

1-10)n+1

= 42n+3(n+ 2)
=lim

↳= lim = lim
n->

=imae
= lim 5 . IntiO

1-10)n
n=0 n-0

- 10(n+1
= lim

n+00
42(n+2)

=Lim
n+ 1

= iimn =

diverges
= 19

converges as (11

Power Series

A power series about a is any series that can be written in the form ranix-c
where c and an are numbers and the an's are called the coefficients of the series.The

same principles for converges apply ,
but now we have a variable that will affect

when the series converges. There exists a number R such that the power series

converges for Ix-alcR and will diverge for IX-akR
. This number is called the

radius of convergence for the series.



Examples :

2. Determine the radius of convergence for the following power series.

x2k(a) (b) (c) 212+

ratio test ratio test ratio test

n !

himn h int · x im
k-0

13 x2k+2 2k+ 1

iM(x -2) · (k+13 in* = lim 2k+ 3
2 x2k

k=0

2k + 1

= (x-21(k) = Xin Int = lim (x2) .

2k+3
k=0

= (x-2) 41 = X . 10) =(x lim (3)
k-0

x (1
,
3)

= 04 1
= (x11

radius = 1

xe)- 0
,
d) Xe)- 1

,
14

radius = - radius = 1



Exit Ticket Special Series

Geometric Series A geometric series is any series that can be written in the form

→∑

n=1

a · rn↑1.

The partial sums are

sn =
a(1→ rn)

1→ r
.

When |r| ↑ 1, the geometric series converges to

lim
n→↓→

sn =
a

1→ r

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.

→∑

n=0

32+n21↑3n1.
→∑

n=1

5

6n
2.

→∑

n=2

5n+1

7n↑2
3.

→∑

n=4

10

n2 → 4n+ 3
4.
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Geometric neither
all - ru)

=32. Sa =

11 - r)

Needs ratio test
=

18(1 - 118)5)

= 18. 1-3/8
S = 5+++

+ 5
=

18)1 - (3/8)5)
518

S C

a = 18v = =

imSnor
0

=
partial fractions

Geometric Telescoping

Ss = all - rv)
index = 1 - w

shift
&Sint

=
175/1 - 15/7)5) =

1 - 5/7:
= 17511 - 15/7)5)

Ss =( - 5) +[E - 5) +E -5) +[ -5) +[ - 5)

= 2/7

175 = + 3 -3-= 5.7. lim Sn =

1 -
5/7

a= 52. 7 = 175,= 5 - /
n +d

=
175

hysn
=( - 5) +(z-] +E-) +( 5)+...

2/7 -

=St


