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4. (a) If . = by forall m, then 3 an is divergent. [This is part (i1) of the Comparison Test.|
(b) We cannot say anything about 3" a,, If a, < by, for all noand 3 by, is divergent, then > a,, could be convergent or
divergent.

6. The function f(z) = 1/ ¥z = =~ is continuous, positive, and decreasing on |1, co), so the Integral Test applies.

I M dr = ;1_'.":,: f; e = Lll.rga [:de] L= EE&(%LHM - %) = oo, s0 3 1/ m diverges,
8. The function f{z) = 1/(z* + 1} is continuous, positive, and decreasing on [1, o), so the Integral Test applies.
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[ my = lim [ ooy de= lim [tan™ ], = lim (tan™¢ —tan™ 1) = 5 - 7 =

EDI’L‘i."UI'gUEi.

10. ﬁ = ﬁ ! oy v dl‘i.-'Ll'gL.'s by comparison with the divergent (partial) p-series z ! [p = % = l].
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are convergent p-series with p = 4 > Land p = 3 > 1, respectively. Thus,

= (5 4 .= 1 =1, . .
3. (l + ) =5 >, — +4 2 — is convergent by Theorems 8.2.8(i) and 8.2 8(in).

noavnl oy Bt o= oniE
14, f(x) = is conti d positive on [2, o0}, and also decreasing since f'(x) $2—) e 9
. flx) = ———— is continuous and positive on |2, 0o), and also decreasing sinee f'(z2) = ————= oror > 2
E.! + ]_ F 1 ¥ g‘ (I.‘&‘ + l:l.é —
s we can use the Integral Test [note that 15 pof decreasing on |1, o).
[’ 2 oo F
/; 1"'3T——|-1 da = !En;n [li Infx® + 1}]: = Lhknalc _ln{f" +1)—In 9] = oo, 50 the series nZ{;a = diverges, and so does
2
the given series, E -
=t 41
n’
Another sedution: Use the Limit Comparison Test with a,, = o) and b, = =
it n®-n 1 n*
lim = = lim —— = lim ———— = 1 = 0. Since the harmonic series E - dm_lgu so does }:
n—aa fig n—oo o 4+ 1 n—oo 1 4 J.lp'r?i!.q' n—1 Tt n—1 nt 1
2 2 2 o 2
16. :_::14 +lL < Hﬂ?-i- I < % = éni'ﬂ' F:Zl ﬁ converges by comparison with ”EI ﬁ, which converpes because it is

a constant multiple of a converzent p-series | p = 2 = 1]. The terms of the piven series are positive for n = 1, which is pood

enough.
443" 3" ay s 43" = n
18. o o> 5 = |3 forall m = 1, s0 3 2" diverges by comparison with the divergent geometric series > |:: ) -
=1 n=1
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20. < . 50 T converges by comparison with the convergent p-series
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% < 107 and ¥ o = 2% (E) , 50 the given series converges by comparison with a constant multiple of a
=0

28.

32

convergent geometric series.

1 1
Ifp<0, lim n—:L = co and the series diverges, so assume p = 0. f{x) = F 1% positive and confinuous and

n—oo T

) < Oforz > &7 _s0 [ is eventually decreasing and we can use the Integral Test. Integration by parts gives

“ Inzx } TP (1 —plnx — 1] : R -

. wr fi:,r:—!h_}'glﬂ =) . [for p # 1] _W I:]LI'IB'.I.GII:- Pl —p)int —1]+1
which exists whenever 1 —p < 0 < p > 1. Bince we have already done the case p = 1 in Exercise 27 (setp= —1 in
that exereise), El 1::—? converges < po L
Flx) = 1/x” is positive and continuous and f(x) = —5/x" is nepative for 2 > 0, and so the Integral Test applies.

. ) o -11" 1
Using Exereise 29(a), fin < f 7 dr = hm |:_1_4] _1—4 If we take re = 5, then 55 = LO366GG2 and Hs = 0.0004.
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S0 5= 85 = LOIT.

40. Leta,, = # and 6, = ?—J; Then lim 22 = lim l = {0, but 3 &, diverges while % a,, converges.
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