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HeyConcept The nth Term of a Geometric Sequence

Words The nth term of a geometric sequence with first term a; and common ratio ris given by a, = air”‘ 1

Example The 9th term of 2,10, 50, ... is ag = 2 - 5° ~ ' or 781,250.

Example 1: Find the seventh term of the geometric sequence 8,-24, 72, ... .
First, find the common ratio.
a, ~ay=—24~-8or-3
Az ~a, =72+ (-24)or-3
Use the explicit formula a,, = a, (r)" ~ ! to find a,. Usen=7, a, =8, and r = -3.
a; =8 (-3)"-1

= 5832

Example 2: Write a sequence that has two geometric means between 6 and 162.

The sequence will resemble 6, _ ? 2, 1e2.

)

This means that n =4, a; =6, and a, = 162. Find r.

a, =a;(r)" -1 Formula for nth term of a geometric sequence
162 =6r® Substitute.
27=r? Divide each side by 6.
3=vr Take the cube root of each side.

Determine the geometric means recursively.
a,=06(3)or 18, a; = 18(3) or 54
The sequence is 6, 18, 54, 162.
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Exercises
2 1
AN\

1. Determine the common ratio and find the next three terms of the geometric sequence x, 2x, 4x, ... .
Lx, (ox,32x

AN Qn
2. Find the seventh term of the geamatric sequence 157, —47.1, 14.13, ... . r = —
Qn-1
G,=157 "
= C
a-= .Y L
=1
N
3. Find the 17th term of the geometric sequence 128, 64, 32, ... .
17-)
¢ 128(S)

A7 - 00
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4. Find the first term of the geometric sequence for which ag=0.1 and r=0.2.
n-1

5. Find r of the geometric sequence for which a, = 15 and a,, = 7680.

7630 = |S ¢
Tc%o‘lsr

Q Sllﬁ ‘
Sll'\(l'

6. Write a geom tric aequence that has three means between 7 and 567.

A b3 (87
_?)___) y 567

Se1= ¢85
SQ—\ —j_[_

‘1\Y_\ \E_ H\N!r_?.(olf

= 1,7,7,||,|S,ﬁ,23,—23\—5‘3 Y
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eyConcept Sum of a Finite Geometric Series

The sum of a finite geometric series with nterms or the nth partial sum of a geometric series can be found using one of
two related formulas.

1—r"
[Formula 1 [EEEEHSPREECTEY

a; — apr
[Formula 2 [N

A

Example 1: Find the sum of the first 12 terms of the geometric series 6 + 7.5 + 9.375 + ... .

.
The common ratio is 7.5 + 6 or 1.25. Because the first term and number of terms is known, use s, = a, (11 _: )
Substitute 12 for n, 6 for a,, and 1.25 for r.

S. =6 (1 - 1.251'-‘)
1z 1-1.25

~ 325.246

Example 2: If possible, find the sum of the geometric series 40 + 8 + 1.6 + ... .
The commeon ratio 1s 8 + 40 or 0.2. Because |0.2] < 1, the series has a sum.

5=

a;

1-r

40
= or 50
1-0.2
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Exercises '}'(\ ,:(

1. Find the sum of the first sevengerms of -1 + (—4) + (-16) + ... .

ARG (O
5. - ‘(T—T

2. Find the sum of a geometric series if a, = 8, and a, =0.394, and r = 111'

Sn = %= 3M(T)

o
[r™ Yo

3. Find T , 5(1.06)" .

a: S>o) =5 €as =
G“= S(‘:Og‘ﬂ - %_qs g_clg--_—_S_L\Q

<
. S-%as(od ms_?ﬁ?ﬁ‘ Nl
1Y

= .00
LY

Ry . 613,
3, B,"E\,1%35,‘(%“!7,‘(‘7,5‘5,63,‘?7
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4. Find the sum of the first 16 terms in a geometric series where a; = 1, and a,, = —2a,, _ ;.

HeyConcept The Sum of an Infinite Geometric Series

The sum S of an infinite geometric series for which |r] < 1 is given by
d
1—=r

S:

If possible, find the sum of each infinite geometric series.

5. Ef:ﬂiig)n_l 6.Y>_,3""1
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