9.2
p. 671: 25-49 odd, 53, 62-64, 68, 69-75 odd, 78-82

25. () lim @, = lim 2n
=@ 3p+1

==, so the sequence {a,} is convergent.

(b) Because ]im a,=3%#0, theseries  a, is divergent by the Test for Divergence.

n=l

27.3—4+% % 4. s a geometric series with ratior =—%. Since |r|=2> 1, the series diverges.
29. 10-2+0.4-0.08+--- is a geometric series with ratior = -5 =—+. Since |r‘ =+ <1, the series
10 10 50 25

converges to —=—.
l—r 1—-(-1/5) 6:’5 6 3

31. Zl 2(0.73)"" is a geometric series with first terma =12 and ratio» =0.73. Since |r| =0.73 <1, the

n=l

: a 12 12 12(1 {H}) 4[]0
series converges to
I—r 1-073 027 27 9

o r: -1 o n-l
33. Z Z( } . The latter series is geometric series with @ =1 and ratior =—5. Since
o
: 1 : :
|[r|=2 <1, it converges mm =£. Thus, the given series converges to 1(%)=1.

o In o LAY ® 2" 2 2
35. > 3“_] = Z% =6 €| isa geometric series with ratior — % Since 7] _% 123> 1, the
n=| 6 n=l 6"6 n=| 6 6 6

series diverges.

37. 3—g i—— . —23[ ] is a geometric series with @ =3 and r =—3. Because ‘r| =<1,
3 27 243 =0
the series converges to ? _ 3 = 3 =£, choice (C).

l-r 1-(=2/9) 11/9 11

1 2 (a2 2 i
39. L2+ L+ 24+ L+ =(L+ L+ 55+ )+(2+ 2 +55++), which are both convergent

)
geometric series with sums A =% and % = Ji,so the original series converges to 5+ =1.

- 1-)%
41. Z 5 k dwerges by the Test for Divergence because lim a, = lim k—
= k= e "o k2 Dk 45
=lim _ =1=0.
e =X+ Xa

43. Z[(—G.Z)" +(0.6)"" ] =>(02)"+ ZJ.[[J'J!S}“"L [sum of two geometric series]
m=1 mn=I n=l

0.2 1 =— 1 +% = 7 The series converges to <.

= + —
1-(-02) 1-06 6




45.

47.

49.

53

62.

63.

64.

68.

69.

71.

n—3 " nso | oM g"

z 2 +"4 diverges by the Test for Divergence because lim 2" +4 =lim [2—+4—]
e

n=|

= lim (inJ =0 sin-;:eE >1.
na@ e e
diverges by the Test for Divergence because lim ! —= ! =1=0.
u=l]+(%) n—>m1+(%] 140

- 3 k 0
Z(ﬁ] = Z[L] is a geometric series with first terma = [i] =1and ratior = L Because

= =2 V2 V2
NG

. 1
r|<1, the series converges to = ~3.414.
I . 1-1/42 J2-1

n X H X H
lima, —lune—z—hmg— = lim < = lim i—miﬂ S0 Z— diverges by the Test for
n—w e gt xe g =@ Jx o= ) ol 1
Divergence.
ﬂ.§=%+1—§r+ﬁ;+--~ is a geometric series witha =%, and» = ){,. It converges to %X =3
— A0
— s . : . . 46 1 o0
0.46 =5 + -1+ is a geometric series witha =— andr =——. It converges to ———=44,.
100 100 — Yoo
2516=2+ 516 25154+---. Now51{5+25154+---isage0metricserieswitha:j—h‘ﬁandr=i. It
10 100 10 10° 10°
converges to a :516:“1[]3:516:“1[]‘:516. Thus,z_ﬁ=2+516=2514=838.
l-r 1-1/10" 999/10° 999 099 999 333
0.529=0.5+ 29 295 29?+~-+. N0w293_+Eg:+29}+~+~isage0metricserieswithaz22
1[] 10 100 100 10 1
r= 1,_,. It converges to a 29“[]1 2 so 0.529 = Dﬁ+£=zl62 choice (B).
10° 1-r 1-1/10>° 990" 990 495°

o
D (=5)"x"=>(-5x)" is a geometric series with7 = —5x, so the series converges < |r| <le
n=1 m=l

—5x  -5x
1—(=5x) 1+5x

|-5x| <1 < |x| <1, thatis,— 1 <x<1. In that case, the sum of the series is

2 .
,s0 the series converges < || <1 <>

Z [x 2} Z[ ] is a geometric series withy = i
=0 n=l

x_2 _2 - -
<l -l< <l < -3<x-2<3 < —1<x<5. Inthat case, the sum of the series is

1 1 3
x—2 3—-(x=2) 5—x
3 3

1—



73.

75.

78.

79.

80.

81.

82.

2" = - . . . . 2 .
> ==>=| isageometric series withy ==, so the series converges <> |r| <1 <> |H{<1 <
n=0 X n={ x X
. x
2< |x| <% x<—2 orx>2. In that case, the sum of the series is Y = 7
-2/x x-

o
n

e =Z(e’“) is a geometric series withr = e, so the series converges <> |[r|<1 < |e’| <l e
n=0 n={

1

-l<e" <l < 0<e” <1< x<0. Inthat case, the sum of the series is

l-¢
= 8n . i . 8n . 8
Series I, Z diverges by the Test for Divergence because lim —— =1lim ——=80. The
n—ln+8 3o P48 moao |4 /

w

series Z(%)" is a geometric series with » = (.25 <1, so it converges to =4, . Therefore, series

£

= =] 6 =
11, ZE = 62( converges to 6-%=8. Series IlI, Z =8- Z— is a constant multiple of the
n=0 = a=1 1 n=1 1
divergent harmonic series, so it diverges. Thus, the correct choice is (B), only series I converges to
8.

If a>1, then a” =l<l = Za"’ =1+ Z— The series Z— is geometric with a=1and r =a,so
fa | e— a=1

. Therefore, Za'"=1+ L _Izawl_ —a _ al,choice{A}.

l—a = l-a l—a l-a a-

its sum is

If x=§, then i%x(ixi]“ = ili(%“]" = i%(%)“ is geometric witha=1 and r =£ <1, s0 it
n=0

converges to —— = A3 Ifx_—% thenz ( ) =i—é(—%)(—%ﬁ)“=i—§-(—%)“ is

1-r 1-¥% n=0 n=0
geometric with » = —3. Because |r‘ =2 > 1, this series diverges. Thus the correct choice is (A),2

only.
iw ilt] 3 ili 2 i (—J“Jrilﬁ-(%]“. The first series is a geometric
=l =l - n=l n=I
series witha=10-2=6 andr =2=0.6 <1, so its sum isé =ﬁ =15. The second series is
geometric witha =15-Z=6andr=2=0.4 <1, s0 its sum isé = % =10. Therefore,
by Theorem 2, the sum of Zmysﬂ is 15+10=235, choice (B).
lim — = lim —— =% % 0, so series (D) diverges.

5= 3p+l m= 34+ ) n



