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12. Z # Observe that | ( ) = = —75- Since Z —375 1s a convergent p-series with p = 3.1,
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we conclude by the Comparison Test that the given series 1s absolutely convergent.

o0 7 nql/n
In#n . _ Inn ! . lnn _

24, Z — | . We use the Root Test: lim +/|ap| = lm — = lm —— = 0, so the series converges
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Thus, the series converges absolutely.
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so the series converges by the Ratio Test. Therefore, ?11_11}1:1&cj —— = 0, which is the desired result.
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|x] < 3,s0 R = 3 and the the series converges for —3 < x < 3. Atx = —3 the series 1s Z — G = E —_ which
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diverges, and atx = 3 itis Z ; Z ) , which converges. Thus, the interval of convergence is (—3, 3].
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8. Letuy = = 0 for any real x, so the radius

of convergence is 0o and the interval of convergence is (—co, o).

| | In 1 .?1—1_-??—]- In 1 n+1
10. Letup = (xInn)" = (lnn)" x”. Then lim Untl| _ lim |[ (n+1)] i = lin &

= x| =00
n—oe| uy | N—=00 (In ) x7 | n=oo {(Inn)" Il

for x #£ 0, so R = 0 and the series converges only at x = 0.
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which converges, and at x = 5 1t is z —_— = z —, which also converges. Therefore,
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the mterval of convergence 15 [—1,5]. f'(x) = Z T Z 5 and
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converges on (—1, 5). Atx = —1 the sertes 15 ' (—1) = Z = Z . Which converges, and atx = 5
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itis f(5) = E o = E E’ which diverges. The interval of convergence 1s thus [—1, 5).
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we have [ (—1) = g L; and since lim ( ) =1, lim L does not exist, and
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the Divergence Test shows that /' (—1) is divergent. Similarly, /' (1) = Z (” " ) is divergent, so the interval of
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convergence of f" 1s (—1, 1). It 1s easy to see that the interval of convergence of f is [—1, 1].



