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B %+ s = F:El[— )" P Here an = (—1)° - :2. Since T,li,n;l.c. iy 7 O (in fact the limit does not

exist), the series diverges by the Test for Divergence,

— T "-"'lﬁ' — T - 1 1 s "
6. iy = (1) ————= —1)"h,. Now lim &, = lim = — = 0 Binge lim a, #F0
Yo=Y == D Jirn by = lim o = 5 lim a, #

{in fact the limit does not exist), the series diverges by the Test for Divergence.

= 1
8. 3. (—l}”_l(E) =0+ E{ 1yt (Inj) b, = Inn = 0forn = 2 andif fz) = E then
=1 e n=2 n i e
. —Inx
[z} = ——— < Uforz = € 50 {bn} 15 eventually decreasing. Also,
x?
. . Inn . Inz g 1/x
lim b, = lim — = lim — = lim —— = {, 50 the series converges by the Alternating Series Test.
Fe—+ 3 n—oa T r—oo o
10. Th (=L)" tisfies (i) of the Alternating Series Test becaus ! <L ind(i) lim —— =0,
. The series ::21 e Satishies (1} of the Alternahing Series Test because mF 5T ~ non and {1} Jim . 50

15 0.0004 = 0.0001 and bs = G

Series Estimation Theorem, n = 4. (That is, since the Sth term is less than the desired error, we need to add the first 4 terms to

the series 1s convergent. Now by = = (L.O00064 = 0.0001, so by the Alternating

get the sum to the desired accuracy.)
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16. by = = =2 000000LD, s
T 386l 524880 > 30
[ A e ) R T 1 1 1 ’
E S b Zl = 8T T T a T mamn —0.283471. Adding bs to s5 does not change the
n=1 n=1 * 4

fourth decimal place of 55, so the sum of the series, correct to four decimal places, is —0.2835,

1 1 . . 1
18. If p = 0, W < — [{1/n"} is decreasing] and lim — = 0, so the series converpes by the Alterating Series
7 nr : : n—oca 1P
{_ ]TI —1
Test. If p < 0, lim does not exist, so the series diverges by the Test for Divergence. Thus,
T2 —r O ne

e f_qyn—l
> chmwrgux & p=0

n—1 TiF

n? 1)* on 1V 11
20. The series E — has positive terms and  lim Detl _ im [M ] = lim (l - —) "33 < 1,

n—1 P n—od [y, TL—+ o0 Dntl 712 L—+ 30 T i

s0 the series 15 absolutely comvergent by the Ratio Test,
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22, :-:21 ”;:_1 diverges by the Limit Comparison Test with the harmonic series: ”].LI'I;_.D %—Tj” — “'_Lx ”;:_ = 1. But
”zl (—1)" 1 ﬁ converges by the Alternating Series Test: {ﬁ} has positive terms, is decreasing since
z N 1o® s Land lim " — 0. Th 5 (=11 —"_ is conditionall t
- orw > 1, and lim = (. Thus - 15 conditionally convergent.
z? 41 {x® +l:ll‘g - -7 n—oo 1?41 T il 41 ; 8
o0 i m e
4. 5 (1" 1_1 diverges by the Test for Divergence.  lim — = oo, 50 lim (-1t — does not exist.
=1 Ti —roo T T O T
sin 4 | 1 =2 | sindmn . . . — 1 ]
26. | < FTRb 3 o | converses by comparison with the conversent peometric series = [?"l =5 <1
| =1 n=1 )
Thus, > :-nri:ln 15 absplutely convergent,
n=1
] i H J‘ : 5 ( _l}”
30. lim 3f|an| = lim — =10 < 1, s0 the series E ———— converges absolutely by the Root Test.
n—roa n—oo N — (lnn)"
32, Si L 1isd ing and i ! 0, the seri i{_”" by the Alternating Series Test. $i
. Since is decreasing and lim = (I, the series converges ¢ Alternating Series Test. Since
nlnm 5 n—oa Tilnn ' = ninmn 1 &
diverzes by the Integral Test (Exercise 8.3_15), the series Z (1) 15 conditionally convergent.
m—a Ttinmn — milnn
| 2" (n 4+ 1)1
. | . 1B-§-11-.--- (3n + 5) . 2mn+1) 2 ,
3. lim lim | - = lim ————— = = < 1, 50 the series converges absolutely
T — N [ oo | .J”'i'i'-] TL—r 30 Hﬂ. + 5 : ' rg y h}r
|58 11 - (Bn + 2)
the Ratio Test.
40. We use the Ratio Test:
lim | @2| — [(m + L]!|j;’|.¢u|{ﬂ.+ LIt m {n+4 1)* :
m—too |, n—na (n!)? f(kn)! n—co | [k{n + 1) [k(n+ 1) — 1] - [kn +1]|

(n+ 1)

Mow if & = 1, then this is equal to lim |———
(n+ 1)

n—=oo

= oo, 50 the series diverges; if & = 2, the limit 15

1 . . . . . .
= — < 1, s0 the series converges, and if & > 2, then the highest power of n in the denominator is

) (n+ l}"!
1
i y

n—oo ‘ (2n 4+ 2)(2n + 1)

larger than 2, and so the limit is (), indicating convergence. So the series converges for & = 2,
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