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Chapter 9
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M Read Sec 9.3 '
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™ Do p669 Ex 1, 5, GMEPLS, 2 wEE 67, 75, 8l
M Do 9-3 Worksheet
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Chapter 9-3

NObjectives &

_—
~l

Y Find the common ratio ofasgeBinetric seqUelLes
5 ¢

M Write terms of an'geometricases f .

M Use the formula "Jr"réjgar eral 0
N

9 Use the formula for the

'm Sygglysequence

i

Y Use the formula for the sum of an infinite geBMetric sequence.

sum of the hrst¥h gEIgiSMM a geometric sequence.
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Definition of Objective: Identify,

write, and manipulate
geometric sequences.

& A geometric sequence is a sequence in which each term after the first is obtained
by multiplying the preceding term by a fixed nonzero constant. The amount by
which we multiply each time is called the common ratio of the sequence.

® In short, a geometric sequence satisfies the recursive condition:a =a__r

a
® Where r is the common ratio and —— = r

a

n-—1
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Y W Objective: Identify,
Definition of a Geor y enity
write, and manipulate
E geometric sequences.

® From your book

e

L

Definition of Geometric Sequence

A sequence 1s geometric 1f the ratios of consecutive terms are the same. So,

the sequence a,, a,, a5, a,, . . .,a,. . .1s geometric it there 1s a number r
such that

a a3 y

—==vr, —=r, —=r r#+0

a L. s

and so the number r 1s the common ratio of the sequence.
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Objective: Identify,
write, and manipulate
geometric sequences.

1 1 1
5 4 9 1
First term =1 Common ratio = r:&:izﬁz_
1 l l 2
2 4
/1\
an:an—l E
\ &/

® This is the recursive rule for the nth term
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Example: Writing Objective: Identify,

write, and manipulate

For a Geomefl’ ': geometric sequences.

® Write the recursive rule for the nth tferm for the geometric sequence
3, 6, 12, 24, 48, ..

6 12 2
& First ferm = a; = 3 Commonratio=r:—:l———4—4—8—2

3 6 12 24

a = 2a

n n—1
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Example: Writing g Objective: identily
o s write, and manipulate
Geomefrlc Seq - geometric sequences.

® Write the ﬁrsflsix terms of the geometric sequence with first term 12 and
common ratio —

2

| 1 3
& First ferm a = 12 I =— Fourth term a, = 5 °3 = >
| | . 1 3 3
@ Second ferm g = —e12 =6 Fifth term g =~ e2 =2
2 2 2 4

| . |
2 2 4 8

First six terms = 12,6, 3,3, 3 , 3
2 4 8

8 /28



Objective: Identify,
write, and manipulate
geometric sequences.

o -
eomeTriC ocequc

® The nth term (the general term) of a geometric sequence with first term a, and
common ratio ris a = alr"_l

a,=ar a,=ar =(ar)r=ar® a,=ar =(ar’)r=ar’
. 1
The previous example a =12, r = 5

(1) 1Y

a =12| - |=6 a =12 —| =3
\ 2 .2
1Y (1) (1) (1)

a =12| - | =12| — | = a =12| - | =12| — | =
.2 .8 2 (16,
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. S Objective: Identify,
Geome'h"c Se, write, and manipulate
E geomeftric sequences.

4 N\
The nth Term of a Geometric Sequence

The nth term of a geometric sequence has the form

L n—1
Cl n _ a l I"

where r 1s the common ratio of consecutive terms of the sequence. So, every
geometric sequence can be written in the following form.

a,, O,, Ay Uy Csyo o ooy Uy o o o ..
JR TR TR ¢
a,, a,r, a,r> a,r>, a,;r*, . . ., ar" L.
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write, and manipulate
geometric sequences.

Geome‘h“ic Se al Objective: Identify,

® Find the nth term for the geometric sequence with first term 5 and common ratio 2.

® The nth term (the general term) of a geometric sequence with first term a, and
common ratio ris g = alr”_l
n

a = 5e2" ]
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write, and manipulate
geometric sequences.

ni.h Term OF a Objective: Identify,

® Find the seventh term of the geometric sequence whose first term is 5 and
whose common ratio is -3.

® The nth term (the general term) of a geometric sequence with first term a, and
common ratio ris a = alr”‘l

a, =5(-3)""" = 5(-3)° =5(729) = 3645

® The seventh term of the geomeftric sequence is 3645.
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Objective: Identify,

write, and manipulate
geometric sequences.

® Find the twentieth term of the geometric sequence 1, 3, 9, 27, ...

First term a; =1 r=§:2:2—7:3
1 3 9
1 _
a =ar” a, =137 =3° —1,162,261, 467

® The twentieth term of the geometric sequence is 1,162,261,467.
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Objective: Identify,

write, and manipulate
geometric sequences.

nth Term of a.Geg

® Find the fifteenth term of the geometric sequence with as =2 , and ag = >

4 32
| _ n-1
Me'hOd l an o alr
a = > =5
31 9 35 L
a = ar “—ar® a = 1
3 1 4 1 1 4r2 4 -
- 2 )
14
06 — alr6_1 i - Cllf's al — 5 ad = 5(1\ — 5
32 32r 15 \2) 16384

5 B 5 , - 3 1 1

L — 30,5 4r- = 32r r- = g r = E & The fifteenth term of the 5

geometric sequence Is
16384
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write, and manipulate
geometric sequences.

nth Term of a Gec Objective: Identify,

® Find the fifteenth term of the geometric sequence with as =2 , and ag = >

4 32
a =ar™"
m n
|
a =ar’ i=§r3 r3=l r=— /1\1‘* 5
6 73 32 4 g 2 . —5| | _
: 5 l2) 16384
B 3-1 5 /1\ 5 4 _
a =ar —=a | — — = — a =>5
3 1 4 1\2/ 4 4 1
5

& The fifteenth term of the geometric sequence is

16384
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Objective: Identify,

write, and manipulate
geometric sequences.

® Find the fifteenth term of the geometric sequence with as =2 , and ag = >

Method 3

>
1
a=5 r=-— e _ -
2 5 g5« 2 8 N\
a =ar"! 5 1 5 1 = 4 25
n 1 2 2 > 4 32
a,=ar”" aa a2 a3 \a | a//’ a¢
14 L
s 7l2) 16384 V8 2
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The Sum o f 1' | | Objective: Identify,

write, and manipulate

Geomefric Seq J _t | | geomeftric sequences.

® The sum, S,, of the first n terms of a geometric sequence is given by

S a(l-r") a, is the first term
T 1—p r is the common ratio (r # 1).
Let us take the series Ss = 2+ 6 +18 + 54 + 162
Multiply by r = 3 3Ss = 6 + 18 + 54 + 162 + 486
Subtract the two (1-3)Ss= 2 _ 486

_2(1-243)  21-3°) a(l-r")

(1-3)S5 = 2 - 486 = 2(1 - 243) s
> 1-3 1—3 1—r
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Sum of pari-iaké Objective: Identify,

e write, and manipulate
geometric sequences.

® The sum, S,, of the first n terms of a geometric sequence is given by

a(l-r") a, is the first term
S =

n

l1-r r is the common ratio (r # 1).

Let us take the series S,

Qi + ra; + réa; + ... + rm-lag;
Multiply by r rSn

ra; + r2a; + ... + r-la; + rna;

——

Subtract the two (1-r)S,

I
a

- ra;

1-r)S =a-r"a s =

18/28



Objective: Identify,

write, and manipulate
geometric sequences.

® The sum, S,, of the first n terms of a geometric sequence is given by

a +04,+43 + ..+ 4, =4a; +7ra +raa+ ..+ rla
m | a(l-r")
_ i1 _ 9
Sn = ar = .
i=1 —r

® With the summation notation, be careful with the exponent. Keep in mind
the first term a; is multiplied by 1 or ro.
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o & :‘." ) Objective: Identify,
Sum OF a F'nlf_. write, and manipulate
_ geometric sequences.

The Sum of a Finite Geometric Sequence \
The sum of the finite geometric sequence
a,, a.r, a,r*, a,r>, a,;r*,. . .,a;r""
with common ratio » # 1 1s given by S, 2 a, r'~1'=a (11 —_r:).
=
S
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Finding the Sum @f/tht Objective: Identify,

write, and manipulate

Terms Of a Ge geomeftric sequences.

® Find the sum of the first nine terms of the geometric sequence: 2, -6, 18, -54, ..

N
G2 p_"6_18_-54_ o _a(1-r")

2 —6 18 7 l1-r

_a(-r") 20-(-3)°) 2(1-(-19683) 2(1+19683)
L—r 1--3 R 4 - 4

= 9842

® The sum is 9842
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Findin g the Su : Objective: Identify,

write, and manipulate

Terms Of a Ge' - geomeftric sequences.
20 j i . a(l-r")
& Evaluate 2(0.1 S =Nart=21
iZ; ( ) S 1 l-r

20

iZ(O.l)i = iZ(O.l)(O.l)il =Y o0.2(01) a=.2 r=.

=1

.2(1 — .120) .2(.99999999999999999999)

1-.1 .9

o~
o~

O | O

& If that got past you, we simply need the first term and -

a=2(01) =.2 a=2(01) =2(0.01)=.02 r= % = .1
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The Sum Of Ob.Jecflve: Idep’rufy,

write, and manipulate
geometric sequences.

. . . . a(l1-r")
®Let us revisit the sum of a finite geometric series. § = -1
§ l-r

Consider the case where n — oo.

If [r]l > 1, r will continue to get larger, without end.

But if Ir|l < 1, r will get smaller, in fact, as n — e, M — 0.

Y (1) 1
: 2 1_2 > th 5:%:2
: \ &) \ &) as Xx , The 1
Try qraphin =1e -
7 9raphing s L graph > 2 T
2 2 < »
a(l-o0 a
soasn—>o, S = 1( ) — § = _1
l1-r 1-r Y
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r L Objective: Identify,
Inﬁn'te Geom write, and manipulate
’_ x geometric sequences.

®The sum of an infinite geometric series when |r| < 1 is

® If |rl > 1, the infinite geometric series does not have a sum.
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Objective: Identify,

write, and manipulate
geometric sequences.

(The Sum of an Infinite Geometric Series |
If |r| < 1, the infinite geometric series
a, +ar+ar:+ar+---+art+...
has the sum
o | p
S = zZo ar’ = 1 _1 -
\ y,
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Objective: Identify,

write, and manipulate
geometric sequences.

®Find the sum of the infinite geometric series: 3+ 2 - ;* , 2 -

4 8

al=3 r:ézizizg

3 2 4 3
3

da

S — L — 3 — i — 9
l1-r | 2 1
3 3
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Objective: Identify,
write, and manipulate
geometric sequences.
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Objective: Identity,
ey write, and manipulate
geometric sequences.

® A ball is dropped from a height of 10 feet. Each time it bounces back up, it
bounces 0.65 times as high as it did on the previous bounce. What is the total
distance traveled by the ball?

10 + 2(10)(.65) + 2[(10)(.65)](.65) + ... T
= 10 + 2(10)(.65) + 2(10)(.65)2 + ... 10

= 10 + 2[(10)(.65) + (10)(.65)2 + ...]
~10+210(0.65)= 10 + 23 10 (.65)(0.65) =10+2Y 6.5(0.65)

[ 65 ) (¢ ) (7 )
=10 +2 : :10+2£ :10+2Q

\1—.65) \.35) \.35)

~ 47.1429 ft
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