Chapter 13

Sequences; Induction; The Binomial
Theorem

13.3 Geometric Sequences; Geometric Series
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Section 13.3  Geometric Sequences, Geometric Series
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{n+2} Arithmetic
d=(n+1+2)- (n+2)=n+3-n-2=1

{2n- 5} Arithmetic
d=2(n+1)-5-(2n-5=2n+2-5-2n+5=2

{4n’} Examine the terms of the sequence: 4, 16, 36, 64, 100, ...
There is no common difference; there is no common ratio; neither.

{ 5n° + 1} Examine the terms of the sequence: 6, 21, 46, 81, 126, ...
There is no common difference; there is no common ratio; neither.
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15.

16.

17.

18.

19.
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21.

22.

23.

24,

25.

26.

1 2
1 3- -n% Arithmetic

1.3
%8' an\; Arithmetic
23] 0 & o]
d:88- §(n+1)+- -§n+:8-§n-§-8+—3n=-§
4 a 4 0 4 4 4 4

1,3,6, 10, ... Neither
Thereis no common difference or common ratio.

2,4,6,8,... Arithmetic
The common differenceis 2.

ey
N . - d"|+j_.n
B rﬁ% 2T _2
183ﬂb Geometric aQ+ 30 3
&30
%aﬂ
R . P g-n
tasd“P (= 4% =§§+ _3
184gb Geometric aa5+ 49 4
49

-1, 2,4, -8, ... Geometrlcr—_—I é 78[ 2

1,1,2,35,8,... Nether Thereisno common difference; thereis no common ratio.

s
3%' 2 5 g"_ﬂﬂg

{3n/ 2} Geometric M= —=3 =32 2032
325
n+1
{(-1)”} Geometric :—( i) (-)"t"=-1
a, =2>3 "' =2x3"=281=162 a, =2x3""
g =- 247" = - 2x4* = - 25056 = - 512 a =-2x4"?
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4]1.

42.

Section 13.3  Geometric Sequences, Geometric Series

a;=5(-1""'=5-1)"=54=5 a =5x-1)""

a; =6(- 2> =6(-2) =6x16=96 a =6x-2""
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1 ad” af 1
a=lr==,n=7 a, 1><é" gzg 64

a=1r=3 n=8 g =1x3'=3=2187
a=1 r=-1n=9 a=1-10""=(-1°=1

=-1r=-2n=10 a,=-1-2)""=-14-2)° =-1(-512)=512
a=04, r=0, n=8 a =04%0.1)""=04(0.1)" = 0.00000004
a=01 r=10, n=7  a, =0.1x0""=0.1(10)° =100,000
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Chapter 13
3
a=2 r=-=
45. Using the sum of the sequence feature:
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Using the sum of the sequence feature:

Using the sum of the sequence feature:

Using the sum of the sequence feature:

Using the sum of the sequence feature:

Using the sum of the sequence feature:
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Seguences; Induction; The Binomial Theorem
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59.

60.

61.

62.

63.

64.

65.

2 . a 6 6 _18
=6 = - Si <1 = _—
a=6, r 3 nce|r | ’S‘l-raeaezoo WO~ T
& &3 B
1 . a 4 4 8
= e < = = oe— -
a=4,r > S|nce|r|1,$11_raeaeloo 8393
e g 20

Find the common ratio of the terms and solve the system of equations:

+2

X+2 _

X

X+ 3

X+2

&2 X+3®x 2+ AX+4=X’+3X® x=-4

X X+2
Find the common ratio of the terms and solve the system of equations:

X

x-1

X+ 2

—

X

X+ 2

=X @ x+x-2=x2® x=2
X x-1
Thisisageometric serieswitha =4®8 000, r =105 n=5. Findthe5thterm:

a, =18000(1.05)" * = 18000(1.05)" =$21,879.11

Thisisageometric serieswith a = $15,000, r =0.85, n=6. Findthe 6th term:
a, =15000(0.85)" " =15000(0.85)° = $6655.58

(@ Find the 10th term of the geometric sequence:
a=2 r=09 n=10 a, = 2(0.9)”" =2(0.9) = 0.775 feet
(b) Findnwhena, <1:

2(0.9"'<1® 0.9"'<05

IogOS®n IogO5+1 258
log0.9 10g0.9
On the 8th swing the arc is less than 1 foot.
(c) Find the sum of thefirst 15 swings.
5 _286_-(0.9?56 a- 0.9%p
s=%T-00 ¢ % 01 o

(d) Find theinfinite sum of the geometric series:

-2 _2_
S—m—m—ZOfeet

(n-1)I0g0.9<log0.5® n- 1>

=20(1- 0.9"°) =15.88 feet
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66.

67.

68.

69.

Section 13.3  Geometric Sequences, Geometric Series

(@ Find the 3rd term of the geometric sequence:

a=24, r=08 n=3 a, = 24(0.8) " = 24(0.8)* = 15.36 feet
(b) Theheight after the nth bounceis: a, = 24(0.8)"*
(¢) Findnwhena, <0.5:

24(0.8)"'< 0.5® 0.8™" <0.020833® (n - 1)l0g0.8 0g0.020833
10g0.020833 1090.020833
S —R D e ——

n
log0.8 log0.8
On the 19th bounce the height isless than 0.5 feet.
(d) Find theinfinite sum of the geometric series:
24 24
S= I-08-07°- =120 feet on the upward bounce.

For the downward motion of the ball:
30 30
=1-08 - 02 0fest
The total distancethe ball travelsis 120 + 150 = 270 feet.

+1=18.35

Thisisan ordinary annuity with P =$100 and n =(12)(30) = 360 payment periods.
The interest rate per period is % =.01. Thus,

& 1o U
& o4
A= 100§Wu $349496.41
€ u
§ &o f

Thisisan ordinary annuity with P =$400 and n =(12)(3) = 36 payment periods.
The interest rate per period is 1%0 =.0083. Thus,

& 100 U
G0 8
Ot

A= 40é 61—:‘100 u $16712.73
& é&12g H

Thisisan ordinary annuity with P =$500 and n =(4)(20) = 80 payment periods.
The interest rate per period is % =.02. Thus,

& o U
B+t -1
)

A =50 ¢ 2030 u $96885.98
& 87@ H
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Chapter 13 Seguences; Induction; The Binomial Theorem

70. Thisisan ordinary annuity with P =$1000 and n =(2)(15) = 30 payment periods.
The interest rate per period is 170 =.05. Thus,

ROP
Bl

>

=24 4
A =100 2100 u $66438.85

8_QH

(D> (D>

71, Thisisan ordinary annuity with A =$50000 and n = (12)(10) =120 payment
periods. The interest rate per period is % =.005. Thus,

és g® u e o U
2ol Y . foo |

50000 = Pe%u H@P= SOOOﬁu $305.10
e u
& U M+—0 -1
g €125 i Séa 124 1H

72. Thisisan ordinary annuity with A =$150000 and n =(12)(18) = 216 payment
periods. The interest rate per period is % =.006. Thus,

> 6 Q & 0
Sep - c &

150000 = PeLu @ P = 1500006— 22— (1= $312.44
e 08O & 08" g
g €125 H & ot 1H

73. Both options are geometric sequences.
Option A: a=%$20,000; r =106, n=5
a; =20,000(1.06)* = 20,000(1.06)* = $25,250
_ &l - 1.06°5 _
§ = 20000 1y, = $112,742
OptionB: a=%$22,000; r =103, n=5
a, = 22,000(1.03)>* = 22,000(1.03)* = $24,761
al- 1.03° _
S, = 22000, T 103g = $116,801

Option A provides more money in the 5th year, while Option B provides the greatest total
amount of money over the 5 year period.

1390



Section 13.3  Geometric Sequences, Geometric Series
74. Find the sum of each sequence:
A:  Arithmetic serieswith: a =$1000, d=-1 n =1000
Find the sum of the arithmetic series:
Sto = 92 (1000+1) = 500(1001) = $500,500
B:

Thisisageometric sequencewitha =1 r =2, n=19.
Find the sum of the geometric series:
- 2%p_1-2%
S =1 =

~

el-2¢g -1
B resultsin more money.

= 2% . 1=9524,287
75.

Option 1. Total Salary = $2,000,000(A$100,000(7) $14,700,000
Option 2: Geometric serieswith: a = $2,000,000, r = 1045,

Find the sum of the geometric series:

_ -1.045"6 _
$=2.000.08 oz

- $16,038,304
Option 3:  Arithmetic serieswith: a = $2,000,000, d = $95,000,
Find the sum of the arithmetic series:

n=7

n=7
S = ;(Z(Z,OO0,00GX 7- 1)(95,000) = $15,995,00(
Option 2 provides the most money; Option 1 provides the least money.

76. Given: a=1000, r =0.9
Find nwhen a, <0.01:

1000(0.9)" 1< 0.01® 0.9 * <0.00001

(n- Dlog0.9 <10g0.00001® n- 1> 10g0.00001 n> 10g0.00001 +1=110.27
l0g0.9 log0.9
On the 111th day or December 20, 1998, the amount will be less than $0.01.
Find the sum of the geometric series:
_ n O _ 10 O
S, = Xy 22100 &.09%°0

& _ 0,900
i= £=100 += $9999.01
1-r g %1-0.9@ cg 0.1 é)$

77. Thisisageometric sequencewith a =1,

r=2, n=64.
Find the sum of the geometric series:

- MG 1- 2%
S =L T ," T

2% -1=1.845" 10" grains

78.

1
Thisis an infinite geometric series with a=-, =

4
Find the sum of the infinite geometric series.
5 .

&0
S= 49 :éz.ﬂzl-

Nl

& 10 a0 3

1
15 A \ 3 of the square is eventually shaded.
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79.

80.

81.

82.

83. —

. B R S S
The common ratio, r =0.90 <1. Thesumis. S= 105 -010- 10.

The multiplier is 10.

1

. _ . _ 1 _ _
The common ratio, r =0.95<1. Thesumis. S= 0% -00; - 20.

The multiplier is 20.

Thisisan infinite geometric serieswitha =4, and r = %
. 4 _
Find the sum: Price e 1_03('_5_$72'67.
1.092
. e . . . _ _1.04
Thisisan infinite geometric serieswitha =25, and r = 111
Pri S22 =$39.64
Find the sum: ICe =% 1.040 T
111@

85. Answerswill vary.
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