Section 11.4

1. (a) We cannot say anything about 3" .. If ar, > by, forall n and 3 by, 1s convergent, then 3 a,, could be convergent or
divergent. (See the note after Example 2.)

(b) If . << by, for all n, then 3 a,, 15 convergent. [This is part (1) of the Comparison Test.]

2. (a) Ifap = by, forall n, then 3" a,, 1s divergent. [This 1s part (i1) of the Comparison Test.]

(b) We cannot say anything about %" a,,_ If a, < by, forall n and 3" by, 1s divergent, then 3" a,, could be convergent or
divergent.
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because it is a p-series
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with p = 1 < 1 (the harmonic series).
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converges by the Comparison Test.
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diverges by comparison with the divergent (partial) p-series Z p=1<1].
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(Note that a,, > 0 forn > 6.)
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. Clearly, if p < 0 then the senes diverges, since lim
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;*—foralln>1 so 3 diverges by comparison with the harmonic series
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Use the Limit Comparison Test with a,, = Sj.n(l) and b,, = l Then }" a, and 3" b,, are series with posifive terms and
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3" sin(1/n) also diverges. [Note that we could also use 1’'Hospital’s Rule to evaluate the linut:
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. Since Ton < — Ton for each n, and since Z o 1s a convergent geometric series (| =1 < 1},U.d1dga'3... 3 . Tom
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will always converge by the Comparison Test.
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(Or use the Comparison Test, since n” Inn > n* forn > ) In summary, the series converges 1f and only if p > 1.
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