1074 PART Il1: Solutions to Even-Numbered Exercises

92. False. You need to know how many terms are in the sequence.

% a =-y a, = 24y 9. S = 2(a, + [a, + 19(3)]) = 650
a=-y+oy=4y a =2% 650 = 10(2a, + 57)
ag = 9y ag = 34y 65 = 2a, + 57
a, = ldy ag = 3% a, =4
as = 19y a, = 44y
2 -1 7 =10 1 0 0 : 1
98. |3 2 —4 : 17| row reducesto |0 1 0 : 5
6 -5 1 . —20 0 0 1 -1

Answer: (1,5, —1)

100. |0 O

Area = %(30) = 15 sguare units

Section 9.3  Geometric Sequences and Series

Solutions to Even-Numbered Exercises

2. 3,15, 75,375, . .. 4.1, -2.4,—8, ... 6. 3,0.6,0.12, 0.024
Geometric sequence, r = 5 Geometric sequence, r = —2 Geometric sequence, r = 0.2
8.9 -6,4 -3, ... 10. £,2,3 &, ...
Geometric sequence, r = —% Not a geometric sequence
12. a, = 10,r = 2 14. a,=2,r =1 16. a, = 6,1 = —
a, = 10(2) = 20 a,=2(3) =3 4=6
1\l _ 3
a, = 20(2) = 40 a,=5(3) =3 %= 6(“;)2 -2
a,=6l—3z) =3
a, = 40(2) = 80 3425(%):?27 ® ( 411)3 8 3
a, = 80(2) = 160 a =5 = & AR
el a;=6(—2)" = 25
18. &, =04=35r=3 20. a, = 4,r = /3 22. a, = 8l,a,,, = 33,
3, =25 =1 a, = 43 a, = 81
_1 _
3, =1(3) =3 a, = 4/3(V/3) = 12 % = 5(8D = 27
a; =3(27) =9
a.=36)=% a, = 12(1/3) = 123 aB_iEg)) \
25(5 125 4 = 39) =
=203 =% =12/3(/3) = 36
35 4 (2) 8 as ( ) ag = %(3) =1

r=5a=24(3
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3

2
24. a, =58, , = —2a, 26. a, = 36, ak+1=—§ak 28. a, = 5, r:§, n=238
8 =35 a, = 36 a, =arn?
a, = —2(5 = —10 2
° © _ a, = —=(36) = —24 a, =5 o) = 109
a, = —2(—10) = 20 g 2 128
a, = —2(20) = —40 2= ~2(~2) = 16
a; = —2(—40) = 80 5 -
r=-2a,=5-2n?! =216 = -=
a, = 5(—2) a, 3( 6) 3
__2(_ 32\ _¢&4
%= 7373) 9
2 2\n-1
=-%a,=36| -
=g ( 3)
30.a,=8 r=.5 n=9 32. a, = 1000, r = 1.005, 34 . a,=3 a=g, n=1
a,=arn? n=11 ard = ag
3, = 8(/5)° = 5000 a, = ar"? =3
a,; = 1000(1.005)1° =L
~ 1051.14 r=3
a, = af
3=ay(1)
a =12
3. a, =%, ag=99, N=7 38. 3,136,432 40. 4,8,16, ...
ayl? = ag r=%-12 r=2=
16 5 _ 64 a, = 3(12)° = 8,957,952 a,, = 4(2)%! = 8,388,608
- 27
r2=3
r=+2
2
1 _ 3\n—1
42. -,8,128 44. a,=18(-3)" ! 46. a, = 18(-3)
3
_8 _ s r=(-5)> -1, sothat the r=(-3)<-Lsothe
P=70 " sequence alternates as it sequence alternates as it
(E) approaches 0. Matches (c). approaches +oo. Matches (d).
ag = %(16)7 = 134,217,728
48. a, = 12(-04)"* 1 50. a, = 2(—1.4)1 -
F° .
: 0 ."n Lo

|
)
|
S
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52.

54,

56.

60.

64.

66.

70.

74.

78.

8,12,18,27,%, ...

S =8

S,=8+12=20
S,=8+12+18=38
S,=8+12+ 18+ 27 =65

S 4021

=}
[EEN

2 3 4 5 6

7

8 9 10

48 | 496 | 4.992 | 49984 | 4.99968

=
IN

4.999936

49999872 | =5 | =5

Mo

(=20 a =1r=-2

_10-(=2°) _
=T~

1

>
I

&

15 4\n 16 4\n-1 4
PECRD L IERSEIS

n=1
_ (1= (4/3
sle—2< 1_(4/3)>~592.65

58.

62.

6 7
' 500(1.04)" = »1500(1.04)"~* (I a, = 500, = 1.04
n=0 n=1

1 — (1.04)7

1o ) ~ 3949.15

S, = 500(

7+ 14+ 28+ -+ 89
r=2and89% =7(2" 11 n=8

8
3 7(2nt
n=1

2
a, =2,r=—
! 3
e 2\n a 2
2(2) =21 = =6
nZO (3) 1-r 1-(2/3
a—lr—i
o 10
oo in_ al _ 1 _LO
n20(10> 1-r 1-(1/10 9
a=4r=02
& no & _ 4 _4 _
n=04(0'2) 1-r 1-02 038 5

68.

72.

76.

80.

232(1)” 0 a, =321 = %
-wln. o
25(—;)_1 00 a, =571 = —%
S = 5(11__((__11//:3;;()) ~ 375
5-3+3— — &=

r=-02and —gs = 15(—02)" 1 [T n=6

6
3 15(-0.2) 1
n=1

S, 2\ Ay 2 _6
nzoz< 3)_1—r_1—(—2/3)_5

a, —10

10  -25

—10(0.2)" =

fiNel

1-r 1-02 08

2
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8 & [2\" 9 9
L9+ 6+4+ o+ 2 =——=2=
82.9+6+4 3 n209<3> 1_2 1 27
3 3
25 125 & 5\" —6 -6 —36
. — —+ _ — —_— s = — —_— = = = — = —3,
84 —6+5- 2+ 2 3 6( 6) 1_<_§> o= 5~ —82mt
6 6
- & 0.297 0297 297 11
86. 0.297 = 0.297(0.001)" = = =—=—
,ZO ( ) 1-0001 0999 999 37
_ * 0.08 0.08 3 4 7 25
88. 1.38 =13 + 0.08(0.1)" = 1.3 + =13+—=1—-—4+—=—=1—=—
2, 0.080.) 1-01 09 10 45 °"18 18

90.

94. A

98.

100.

92. P = population after n years
P, = initial population = 350,000
@n=1 A= 2500(1+ 0.07)2 ~ 9674.21 0 Pop
0 r = rate of increase = 1.3%
b)n=2, A= 2500(1 + 0—27> ~ 0898.15 n = number of years = 30
P = Py(1 + r)" = 350,000(1.013)* =~ 515,646

(20)
A= P<1 + > — 2500(1 + M)“

©n=4 A= 2500(1 007>4 (20) ~ 10,015.98

12(
dn=12, A= 2500(1 + %) =~ 10,096.85
365(2
(e) n= 365 A= 2500(1 + %7()) ~ 10,136.64
& 0.08 .
2 < ) 96. Let N = 12t be the total number of deposits.
= A = Per/lz + Pezr/lZ 4o+ PeNr/12 _ iper/lz.n
15160 “~
151 (150) 1— (™)
= — | — | = = j122— A= 7 7
50( 150> - < @> $3698.34 pe 1)
150 _ gt (1 — (g/12)12)
1— e/
_ Pe/r2(gt - 1)
(/2 ~ 1)

P = $75r = 9%, t = 25years

(a) Compounded monthly: A = 75[(1 + 0'09>12(25) - 1] (1 + 12) ~ $84714.78

12 0.09
_ 75e0-09/12(g0.09(25) _ 1
(b) Compounded continuously: A = eo.og( 21 ) ~ $85,196.05

P = $20,r = 6%, t = 50 years
0.06)\12(s0) 12
(8 Compounded monthly: A= 20|(1 + ——— —1|{1+ —— )= $76,122.54
12 0.06
20é3.06/12(e0.06(50) _ 1)
e0.06/12 -1

(b) Compounded continuously: A = ~ $76,533.16
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102. W = $2000,t = 20,r = 9%

Sy Ny

P= 2000(12)[1 - (1 0%

TR0 _ 4992 289,01
0.09 12 ,£09

108, 2723) + 2723)9) + 22 + 2723

3
= 272(3)(5)" = % ~ 273.89 square inches
n=0
106. (2) Total distance = 3 32(0.81)" — 16 = —=— — 16 ~ 152.42 feet
P 1- 081
®t=1+23 ©9=1+ 2[ 0.9 } — 19 seconds
P 1-09
108. a, = 30,000(1.05)" 1
T= f 30,000(1.05)"1 = 30 000l = 105%) _ $3,623,993.23
£y T (1 - 1.05) eI

110. False. You multiply the first term by the common ratio raised to the (n — 1) power.

112, 114, a, = 5,1 = 2X

a; =5

116.

120.

_3&‘(5)_3&
4 4\2) 8
:3&(5):31“
8 \2 16
a, =100, r=e, n=9
a, = art
a, = 100(e")8 = 100e’
1— 05
f = [1—0.5]
= (1) 6
206(2) 1_1—12
2

a, = 5(2x) = 10x
a, = 5(2x)2 = 20%?
a, = 5(2%)% = 403

a; = 5(2x)* = 80x*
X
118. a, =1, r=——n
1 3
an= alrnfl
x\6 x5
a7_1<_§) = 729

The horizontal asymptote of f(x) isy = 12. This
corresponds to the sum of the series.

7



