Section 11.5

1. (a) An alternafting series 1s a series whose ferms are alternately positive and negative.

(b) An alternating series 3~ (—1)™ " 'b,, converges if 0 < bn41 < by, foralln and lim b, = 0. (This is the Alternating

n=1 n—o0
Series Test.)
(c) The error mvolved in using the partial sum s,, as an approximation to the total sum s 1s the remainder R,, = s — s,, and the
size of the error 1s smaller than b,,; that 1s, | Ry | < bpy1. (Thus 1s the Alternating Series Estimation Theorem.)
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series converges by the Alternating Series Test.
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6. n= ) = —1)"* b, Now bp = ———— > 0, {b,} is decreasing, and lim b, =0,
Z . El{ 1) 1n(11—|—4] ,El( ) oW In(n +4) >0, {bn}is SHg n—oc %0
the series converges by the Alternating Series Test.
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z > 0. Also, lim b, = Osince lim ¢'/™ = 1. Thus, the series E (=1)1 converges by the Alternating Series Test.
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15. “E=:1 ke Z /- bn= 15de(_*raaasulgalldpl:lsm:mezu:v:il“h_{lgﬂnaT = 0, so the series converges by the

Alternating Series Test.
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17. 37 (1) sm(—)_ by = sm( ) =>0forn > 23]1(13111( ) > sin ;and lim Slll(—) = sin 0 = 0, so the series
1 n n n n

n+1 n—oo

converges by the Alternating Series Test.

21. 1
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2 | —0.35355 | 0.64645 0 o e 10
aﬂ
3 0.19245 | 0.83890
4 | —0.1256 0.71390 -
5 0.08944 | 0.80334 By the Alternating Series Estimation Theorem, the error m the approximation
€ | —0.06804 | 0.73530 -
7 0.05399 | 0.78929 21 ( 113}” 72 0.750511s |5 — s19| < b11 = 1/(11)%/2 = 0.0275 (to four
8§ | —0.04419 | 0.74510 ;
decimal places, rounded up).
0.03704 | 0.78214
10 | —0.03162 | 0.75051
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Ifp <0, lim ) ( Up
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32.Ifp >0, — ({1/n”} 15 decreasing) and lim — = 0, so the senes converges by the Alternating Series Test.
T

n—oo 1

n—1
——— does not exist, so the series diverges by the Test for Divergence. Thus, " ———

n¥ n=1 n

converges <= p > 0.

33. Clearly b, = 1s decreasmg and eventually positive and lim b, = 0 for any p. So the series converges (by the

n —l—p — 00

Alternating Series Test) for any p for which every b,, is defined, that is, n + p £ 0 for n > 1, or p 15 not a negative integer

(lnz)*"' (p —Inz)

P
3. Let f(x) = M Then f'(x) = < 0if z > € so f is eventually decreasing for every p. Clearly
x

H

b
lim 27
n— oo 11

converges for all p (by the Alternating Series Test).

=01fp < 0, and if p > 0 we can apply I'Hospital’s Rule [p + 1] times to get a hmit of 0 as well. So the series

35. 5 b2 = 5 1/(2n)? clearly converges (by comparison with the p-series for p = 2). So suppose that 3~ (—1)""" b,

converges. Then by Theorem 1128G1),sodoes 3 [(=1)" 'bn +bs] =2(1+ 1+ 1 +---) =23 But this

2n—1"
diverges by comparison with the harmonic series, a contradiction. Therefore, 5 (—1)" " b,, must diverge. The Alternating
Series Test does not apply since {b,, } is not decreasing.
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