
 

5.2 Geometric Series

A geometric series is a series of the form

a rn a tear a r a r t

or or or

where a r are constants We refer to r as the

common ratio

Ex 2 E 2 2 E 26ft
This is a geometric series with 9 2 r

Ex 931 3 It
This is a geometric series with 9 3 r

Question When does a geometric series ar

converge When does it diverge

Answer Let's consider a few cases



Case I r 1

We have E am divergent

Case I r 1

we have at
t.ie

divergent

Case I r 1

Let's examine the partial sum Sn We have

1 SN at art ar't an

2 r.SN ar t ar't arntar

1 2 Sn r.SN a ar NH

11 r S a i r Nt

g a fi r
N I r

To check convergence we consider figs SN



If r 1 or re 1 then rn blows up as N co

but if Ler 1 then rn 0 as N co Hence

0 if tried

SN fit a
If

fr if tried

DNE if Ir 1

The Geometric Series Test

Consider the geometric series ar

i If Irl 1 then the series converges In

particular arm if

Iii If Irl 1 then the series diverges

Ex If 2 1 is geometric with a 2 r

Since Ir 31 this series diverges

Ex 34 is geometric with a 3 r 115



Sine Iv 1 this series converges Specifically

Er If

Example Let's use geometric series to show that

0.99999 1

Solution 0.99999 0.9 0.09 0.009

9 6 9 6 9 t

91 o

This is a geometric series with r to Since r e 1

the series converges However the sum is NOT

9
1

10

The formula
n
a.r only works if no 0



We have a couple options to get around this

Option 1 Add and subtrait terms to create a

sum starting at no 0

91107 55,9 5 91 o 91 o

Geometric

a a r
5 91 o 96

9 9

10 9

1

Option 2 Reindex the sum to start at n 0

T9 io
9

Increased by a to

make up for it

Reduced by 1



f lo Geometric

a r to

1
9 10
9 10

1

3Ex
2

doesn't yet look like a geometric

series but let's rewrite it as

3 E 31
i i

Geometrin with r

Since Ir cL the series converges In particular

3Eia 31

E 3



E 3 4 E

Ex Use geometric series to write 2 8131313 as

a fraction

Solution

2 8731313 2.8 10.013 0.00013 0.0000013

2.8 0.013 It too oozt

Tometric do

98 1 0 it o

48 1 1

9

28 99

4
2772 13 2785

10 99 990 990


