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32. Use the Limit Comparison Test with a = ——— and b = — lim >* = lim ——0 = lim —— =1
n—oo 1

n  n—oo by n—oo 1

oD

. . =1 .. . . 1 .
[smce lim z'/® = 1 by 'Hospital’s Rule}, so 3 — diverges [harmonic series] = 3 — 777, diverges.
oo n=1 1 n=1 T

40. (a) Since lim (an/b,) = 0, there is a number N > 0 such that |a, /b, — 0| << 1 foralln > N, and 50 a,, < b, since ay,

and by, are positive. Thus, since } b converges, so does Y ar by the Comparison Test.

(b) (1)It‘c;:”=lnl—ﬂ dbn_ theunl_.w:—:=nl'_1{1;0h?Tn=mlin;me ggﬁj{;?:ﬂ,sngjz—f converges by
part (a).
() fa, = — Inn a.ndbn— theﬂllmﬂ=11m ln—ﬂ= i ln—le' = —llm——UNcrw
Ve R = Yo e

3" by, is a convergent geometric series withratior = 1/e [|r]| < 1], s0 > an converges by part (a).
46. Yes. Since }  a, converges, its ferms approach 0 as n — oo, so for some integer NV, a,, < 1 forall n > N. But then
D ome Gnbn = Z“ ) Gnbn + 2 0 v anby < Z anbn + > o7 bn- The first term is a finite sum, and the second term

comverges since » -, b, converges. S0 3 anb, converges by the Comparison Test.

1 1 1 1 1 .. E(_ yt 1 Now b =;}U,{bn}isdecreasm‘g,and

4.E—E+Tz—ﬁ+ﬁ 2 NCES Y ton+l

lim b, = 0, so the series converges by the Alternating Series Test.

7 an=3 Z(— }“ ;1 —nz_j( 1)"bn. Now lim b, =nlingo%=g%ﬂ_8incenlin;an?‘:ﬂ
(in fact the limit does not exist), the series diverges by the Test for Divergence.

10, Ean— R 1) =Y R (1) b, Now lim by = lim —— — L 20 Since Tim an £0

=] 1+2vVn <1 n—oo n—2 24 1/Vn 2 n—oo

(in fact the linut does not exust), the seres diverges by the Test for Divergence.

13. E( 1)*=——_ lim = — lim — 2 i L so the series diverges by the Test for Divergence
o lnn nooInn  z—ooInz  @—oo 1/= =% )

= sin(nm/2) = (=1)"

R nmw o - - _ k — — I E———
16. sm( 5 ) =0ifnisevenand (—1)" if n = 2k + 1, so the series E — gu (2n+1)I"

n=

n —(Qn :_ L > 0, {b,} is decreasing, and 1 im —(2?1 :_ ol = 0, so the series converges by the Alternating Series Test.

T 1 n—oo

=, T T T T .
. Ay =) b, = } ~ g _T - . Ty _ . _
17 ﬁgl( 1) sm(n) b sm(n) = 0forn 2aﬂdsm(n) > sm( T ),aﬂd lim sm(n) sin 0 = 0, so the series

converges by the Alternating Series Test.
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19. :-1_' = T;—P Zn = lim :-1_' =oo = lim u does not exist. So the series diverges by the Test for
mn: - I n n—oo 1. n—oo0 T
Divergence.
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