10.3 Geometric Sequences

Geometric Sequence: This sequence has a common ratio (r), or a value that is multiplied by
one term to get the next term.

Ex: 2,-6,18,-54,162... r=-3  Ex Li,%,%,. r= —%

Ex: 99,88,11,4,...  r= '/3 . Ex: L,3,5,35,.. 1= "-é

Ex: £,%,2,10,50,.. r=§ Ex: 10,10%7,107,10%% ... r= I'_';f' = 101“'?-
Ex: 4,-6, 9,-18.5,... r=-{.9 Ex: 1,—\/3,3,—3\/5,... r= —ﬁ

Let's derive a formula for finding the nth term of a geometric sequence by looking at an
example.

Ex: 2,6, 18, 54, 162,... r=35 talk about the formula in reference to the first term

2-1,2-3,2-9,2-27,2-81,...

0 n Al a2 3 o ad it looks like the formula will be a, =2-3""
2-3°,2.3,2.3°,2-3°,2.3°,.. :

In general,|a, =a,-r"" | (Memorize this!)

Now, find a, for the first 8 examples.
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0= 309" : a = 10(107
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If you are asked to find a later term, find g, and plug in your specific value for n.

)r\\

Ex: Find the gth terg of the geometric sequence 99, 83, 11, 4, ... &, ¢,299 =% =]
a4= 9
Ex: Find the 6“' T of geometric sequence 1,551',‘5;-,3‘.,1,... 6y2) =4 N e

S
0,=1(-%)° =
Ex: Find the 12th term of the geometric sequence whose first two terms are 4 and 12. G, =4 (=3
arz - q( 5)
=4(171143)

=} 708588 {

Nn=3



Sometimes you need to find r, or 4, or another term based upon two separated terms.

Ex: Find all possible values of r for a geometric sequence given a, =3 and a, =81 é’-' =]t ¥n =3
lf 23

Ex: Find all possible values of r for a geometrlc sequencnglvm a, =5 and a, =33

2l YT =200

Ex: The third term of a geometrlc sequence is 5, and the sixth term is -40. Find the 8t term.
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Sums: The sum of the first n terms is, S = al

1-4r

Lol §zg ks b
Ex: Find the sum: 22-3" (';,5 - _ 65 =k ~2

k=1

o ==t SRyt _y=18td o
Ex: Find the sum: Y (-2)* (',-a -2 5\0 j‘—_-:z_:%s & i)

k=1

Infinite Geometric Seguence- The sum starts with the first term and keeps on going!
If |r| <1, the the sumis S =

-r

E F d th f ﬁ t 2 + - —— > - - - P-4
x: Fin e sum of the infinite geometric series: 2+— ALY + ( ’3 § Fx % 24 ]

) A0Q - 3o a2 -
Ex: Find the sum of the infinite geometric series: 200-100+50-25+... {3":_ 52 ii =200 kY '

9
Ex: Find the sum of the infinite geometric series: 1+— 3 —t+— +2+ 3

’ il nwﬂfpf:;& e h@-l«fS

Ex: Find the sum of the infinite geometric series: 1. 5+0 015+0.00015+... = . OI
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You can also use and infinite geometric series to find the rational representation (fraction)
of a repeating decimal.

Ex: Find the rational number represented by the repeatlng deci
0\\ - ‘ f i ‘ . %
-
a,_-.o‘% 5 I~ > .ﬁ
a3 ol °°-5

Ex: Find the rational number represented by the repeating decimal: 0 73

Q= *5 = .0]
a'z-.ocr-rs 1 5z o733 - __’?_S_ _,—;;5
D= .0000T3 [-.00 = 94

Ex: Find the rational number represented by the repeating decimal: 15 2
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Ex: Fxnd the rational number represented by the repeating decimal: 2. 417

Q,=-0'% RN OF _ 0F_ 3 | | a%s
%;.8333::'4 59|—.ol .69 T 440 At ﬁ" lwl_

Applications

Ex: The yearly deprematlon of a certain machine is 25% of it’s value at the beginning of the
year. If the original cost of the machme is $5000, what is it's value in 7 years?

1=.15 vSOOO(-?G) !
a' Sow -5000 (.*?5)
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Ex: A rubber ball is dropped from a height of 60 ft. If it rebounds approximately one-half the
distance after each fall, use an infinite geometric series to approximate the total distance the

ball travels. %O'l»% m.’ (,0‘,30,‘(, cen
gy T 45

Cin=t0 )i 52 6oHO =R

L\ §232 . 32 2 30::)=60
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