Section 11.6

2. Thesmesz—has sitive terms and lim 222 = lim Mz = lim 1+l 2-l—l-::l so the
po n—oo  dn i —— an+l nZ| n—oo T 27 2 ’
series is absolutely convergent by the Ratio Test.
(=~ }““ o N . ) .
5. Z convergesbytheAltemahngSmesTest,butzﬁ1sadwergentp—sene5 (p = ; < 1), so the given series
n=1

1s conditionally convergent.

k41 1
| &+1)(3) . k+1 /(2 2 . 1 2 2 -
= lelTch lW = kli.n;j T § = § kli.n;j 1 + E = 3(]] = 3 < ]1 S0 the series

3 k(%}k is absolutely convergent by the Ratio Test. Since the terms of this series are positive, absolute convergence is the
n=1

Qg1
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7. lim

kE— oo

same as CONVergence.
n 1)! 100" 1
8. nlin;D aa—:l = nan;G [(IT}D% . T] = nli_.n;D nl;[] = oo, 5o the series Z 1(]0" diverges by the Ratio Test.
n 11 n+1 4 11 4 1
8. fim |%"1| = pim |1 - —— | = lim (—}”4=(1_1] lim ———— = (L.1) lim ————
n—oo | fn n—oc | (n+ 1) (1.1)" n—co (4 1) n—oo (n+41) n—oo (1 +1/n)
nt
= (L)1) =11>1,
- (11" 1}" .
so the series Z (—1) verges by the Ratio Test.
n=1
i etfm e 1 = 1 oo glim
M. Smeed < — < — =¢| — | and } —maconvergemp-smes[p 3=1], Z —_— converges,andsn
n? n n3 =y n?
( 1}n 1/n
Z 1s absolutely convergent.
=1
sin 4dn 1 22 |sindn 1
12. Yo < % 3 | converges by comparison with the convergent geometric series Z [ =5 <1
n=1
=, 4 ]
Thus, 3" sindn is absolutely convergent.
n=1

17. z (_ } converges by the Alternating Series Test since lim S 0 and {L} 15 decreasing. Now Inn < n, so

2 n—oc Inn Inn

L > = and since Z — 151he{hvergent (partial) harmonic series, Z dlvergesbythe Comparison Test. Thus,

Inn n=2 n==2 ].

i( oM 1s conditionally convergent.

n—s Inn
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o . ont+1 . l+1/»" 1 -
21. nan;D |an| = n]l_.n;.g 7 1 = '«EEE.Q m = E < 1, so the series ':Z=:1 (2”2 ry 1) 15 absolutely COﬂVEIgEDt bythe
Root Test.
- - . [T | . 5?‘1 + 1 5 - - -
29. By the recursive defimifion, lim =lm |\ 3= 1 = 1, so the series diverges by the Ratio Test.
n— oo Ly n—oo T2
. » n 2 . .
30. By the recursive definition, lim Zntll — lim % = 0 < 1, so the series converges absolutely by the Ratio Test.
n— 0o ey n— oo n
] 14 4
3. (@) lim nt1| _ [4(n + 1)]! [1103 + 26,390(n + 1)] ' (n!)” 396
n—oo| Gn n—oo [(n + 1)!1]* 3964(=+1) (4n)! (1103 + 26,390n)
_ i @nt4)@n+3)(dn+2)(n +1)(26390n +27493) 4 1
i (n + 1)* 396* (26,390n + 1103) T 396 997
: .2 (4n)! (1103 + 26,390n)
so by the Ratio Test, the series nz=:l] (n1)s 396+ COmVerges.

1 242 22 (4n)!(1103 + 26,390n)

® = = 501 = (n!)* 3964

With the first term (. = 0), — ~ gs—‘f'ﬁ
m

3.141 592 €53 589 T93 238 to 18 decimal places.

= 7 == 3.141592 73, so we get 6 correct decimal places of =, which is

With the second term (n = 1), é

= 0801

_2+/2 (1103 | 4!(1103 + 26,390)
1 396+

) = 723141 592653 589 T93 878, so0

we get 15 correct decimal places of .
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