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oo
22. Using partial fractions, the partial sums of the series .
n=2 -

1 2 1 1 2 1 1 2 1
+ - + + - += )+ -+
n—3 n—-2 n-1 n—-2 n—-1 n n—-1 n n+l
Note: In three consecutive expressions in parentheses, the 3rd term in the first expression plus
the 2nd term in the second expression plus the 1st term in the third expression sum to 0.

. . 1 1 1 1
ThUS, 3 o = (4 " 2n+2) L)
23.3-4+ 18 — & 4 ... jsa geometric series with ratio 7 = —£. Since |r| = 4 > 1, the series diverges.

4

24 44+3+ 2+ 2 4. isageometric series with ratio 3. Since |r| = 2 < 1, the series converges to 1—3—7 =T34 = 16.
25. 10 — 2+ 0.4 — 0.08 + - - - is a geometric series with ratio —% = —3%. Since |r| = £ < 1, the series converges to
« __ 10 _10_%_2%
1—7 1-(-1/5) 6/5 6 3°
26. 2+ 0.5+ 0.125 + 0.03125 + - - - is a geometric series with ratio 7 = &% = . Since |r| = 1 < 1, the series converges
o2 2 _ 2 8
1—7 1-1/4 3/4° 3%
27. Z 12(0.73)™! is a geometric series with first term a = 12 and ratio r = 0.73. Since |r| = 0.73 < 1, the series converges
n=1
0 G __ 12 _ 12 _12(100) _ 400
1—-r 1-0737 027 271 9

[oo] oo n
28 Z -7—?; =5 Z (—;—_) . The latter series is geometric witha = % and ratio r = % Since |r| = =< 1, it converges to

1/m 1 . . 1 5
= t — ="
To1/n 71 Thus, the given series converges to 5 (W — 1) ]

o (=3)"' 1&/ 3\*! . o . . 3 .
X T T 1 2 (_Z> . The latter series is geometric with @ = 1 and ratio r = —3. Since |r| = 2 < 1, it
n=l

converges to ﬁ = %. Thus, the given series converges to () (%) = £.
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oo 1 oo
3 . o o
3> (—3)" is a geometric series with ratio r = —£. Since || = 2 > 1, the series diverges.

2
Since |r| = %—[z 1.23] > 1, the series

n oo n
Z ( ) is a geometric series with ratio 7 = 5

diverges.
4 .
= = > 1, the series

o0 n
. e . 4 .
< ) is a geometric series with ratio r = 3 Since |r| = 3

o 6271 6(2%)" -2~
O R S A ?

n=1

diverges.
33 1 + 1 + 1 + L + 1 o= i 1.1 i L This is a constant multiple of the divergent harmonic series, so
"3TE T T2 T &3 3,5, P g ’
it diverges.
34 L + 2 + 3 + =+ 5 + 6 Foee= Z —"__ This series diverges by the Test for Divergence since
23T ATE TR T T T Anrt ges >y 8

n . 1
1A T, L

Iim a, = lim

n-—0co n—oo 1
2 4 8 16 32 = 2\ . . 2 . 2 o
5. S — e 2o 2. =2 = 2
3 5 + % + o8 + o5 + 3195 n§=l (5> This series is geometric with o 5 and ratio r E Since

2 . 2/5 2
Ir| = g < 1, it converges to T-2/5°3
=(3+5+a+ )+ (3+&+5%+ ), which are both convergent

B +i o tE ottt =
5

geometric series with sums 1 _/ 13 75 = % d 1 E/ 1? 75" E e so the original series converges and its sum is ~ + 1 i=
= 2+n 2/n+1 1
7. g dlverges by the Test for Divergence since hm an = JLII;.O T = r}lvn;o Tn = =-3 #0.
2
k . 1 140,

. Z P hTE diverges by the Test for Divergence since hm 0 E ORIl kl—];rl{.lo mk_?

1 o n
3 . . 3 . 3 3
ntly— = — i = - = - Si = -
39, E 3ndig-n n%l =3 E ( 4) . The latter series is geometric with a 1 and ratio 7 i Since |r| 1< 1,
. 3/4 . .
it converges to -3/ = 3. Thus, the given series converges to 3(3) = 9.

[sum of two geometric series)

40. > [(—02)" + (0.6)" = > (-0.2)" + > _(0.6)"*
-0.2 1 1
“1-(02 106 6"

=7
3

[ SRS

© 2021 Cengage Leaming. All Rights Reserved. May not be scanned, copied, or duplicated, or posted to a publicly accessible website, in whole or in part




Sec (1.2

1062 [0 CHAPTER11 SEQUENCES, SERIES, AND POWER SERIES

42.

4.

46.

47,

48.

. ; n +1e diverges by the Test for Divergence since nlm;o 1 +le‘" = Fl() = % #0.
Z r+4 diverges by the Test for Divergence since lim 2" +4 = Llim <2— + 4—) > lim (é> = 00
ot er L 00 en n-ro0 \ €7 en n—oo \ €
since — > 1

. Z (sin 100)" is a geometric series with first term a = sin 100 [~ —0.506] and ratio r = sin 100. Since |r| < 1, the series
k=1

sin 100
COnverges to m =~ —0.336.
}oi _ diverges by the Test for Divergence since lim -1 1#0
1T T R TT A THe T
n?+1
45 E In ( 1 > diverges by the Test for Divergence since
n?+1 n?4+1
i o = Ji (575 ) = (Jim, 75 ) =m0
i (V2) ™ = i <-l~>k is a geometric series with first term a = (—1—)0 =landratior = —1— Since |r| < 1, the
k=0 k=0 \/_2_ "/5 \/5
) 1 V2
series converges to = = 3.414.
BT VN2 VI-1

Z arctan n diverges by the Test for Divergence since hm an = lim arctann = § # 0.
n=1 N 00
({3 2 ® 2
Z T + diverges because }: = =2 Z = dwerges (If it converged, then 5 2 Z — would also converge by

49,

n=1 n=1 7

Theorem 8(i), but we know from Example 9 that the harmonic series % diverges.) If the given series converges, then the

n=1

difference 3 + 2\ _ 3 must converge (since -3— is a convergent geometric series) and e ual - but
=1\ 5" n — 5™ —-1 q -1 n

> 2 . . .
we have just seen that >, = diverges, so the given series must also diverge.
n

n=1

) 00 n
> ein =y <—) is a geometric series with first term g = % and ratior = :12-. Since |r| = % < 1, the series converges
n=1 n=1 \ €
1

o7 i/f/ e 1 i/le e By Example 8, Z py ey i = 1. Thus, by Theorem 8(ii),
o0 1 1 o ] o) 1 1 1 e—1 e

J—. JEST— — — e 1 fred = .
,§1<e"+n(n+1)) § n nz..:ln(n—i-l) e—1 " Py Rt |
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o0 fe=d
59. 3 (—5)"z"™ = >, (—5x)" is a geometric series with r = —5z, so the series converges < |r| <1 &
n=1 n=]

—5z —5z

-5 1 & < i thatis, —1 < 1. Inthat case, th f the series is ——— = = .
|-5z] < o] < 2 <z <g e sum of the series is -—— 1= (—52) ~ 1+ 50

~ o
@ 3> (@ +2)™ is a geometric series with 7 = z + 2, so the series converges < |rj <1 & [|z+2|<1

n=1

~1<z4+2<1 & —3<z< -1 Inthatcase, the sum of the series is a z+2 _ =t2

T—r i—-(z+2) -—z-1
> @.:3'.;2_)_ = <m;2> is a geometric series with r = 2=
n=0 n=0

2 .
, so the series converges < |r|<1 &

mg2|<1 & _1<a_v__3—_2_<1 & —-3<z-2<3 & -1<z<5.Inthatcase, the sum of the series is
a 1 _ 1 3
l—r—1_$—2—3—(az——2)_5—w'

3 3

62, > (—4)*(z—5)" = Y [-4{z — 5)]" is a geometric series with r = —4(z — 5), so the series converges <
n=0

o
rf<l & |-4(z-5)|<1l & |Jz-5<i & —-lcz-5<i o 12 <4< 2 Inthatcase, the sum of
1 1 1 1 i

the series is —— = 1 = 1
1—-7  1—[-4(z—5)] 4z-19

> 2" = (2", C 2 . 2
63. Y. —= 3" (-) is a geometric series with r = —, so the series converges & |r|<1 & l—’ <l &
n=0 " n=0 \ T z T

1 T

. « a
2<z| & a:>20rm<~—2.Inthatcase,thesumofthesenes1sl_r—1_2/m-.-m_2.

o0 [oacd Z\" , . . . z . z
64. 3 o =3 (-2—> is a geometric series with r = 37 so the series converges & || <1 & }5' <1 &
n=0 n=0

—1<£B—<1 & —2 < z < 2. In that case, the sum of the series is A = .
2 I—r 1-%2 2-z

oo o0
65. Y e = 3 ()" is a geometric series with » = e”, so the series converges & |r| <1 & %<1 @
n=0 n=0

Lo 1
~1<e®<l & 0<ef<l & :c<0.Inthatcase,thesumofthesernesw1iT:1_63.

® sin"z & [sinz\”, o sinx )
66. > = > < 3 > is a geometric series with 7 = —5 %0 the series converges < |r|<1 <«
n=0 n=0

a 1 _ 3
1—7 1-(sinz)/3 3 —sinz

<1 <& |sinz| < 3, which is true for all z. Thus, the sum of the series is

67. After defining f, We use convert (£, parfrac) ; in Maple or Apart in Mathematica to find that the general term is

2
W = % — ﬁ)—g So the nth partial sum is
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