MATH162 - Summer 2007 /2008

Outline Solutions to Tutorial Sheet - Week 6
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Thus, the sequence is convergent. This limit does not exist, thus

the sequence is divergent.
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This limit does not exist, thus This limit does not exist, thus

the sequence is divergent. the sequence is divergent.
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Thus, the sequence is convergent.
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The first 5 terms are —e™!, —e™2, —e73, —e™%, —e72.
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Now, lim (sinhn —coshn) = — lim — = 0, and the sequence is convergent.
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The series Z o is a geometric series with r = 3 < 1.
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Therefore, the series converges to S = 1 =
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The series — is a geometric series with |r| = = > 1.
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Therefore, the series diverges.

Thus, the sequence is convergent.
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Take wu, = Consider ¢, = —, where ¢, converges (p-series, p =3 > 1).
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Therefore, by the Comparison Ratio Test, the series Z converges.
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Therefore, by the Comparison Ratio Test, the series n;l m diverges.
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where Z d,, diverges (p=series, p = £ < 1).

2 o0
1
First, (cos n)2 < 1. Thus, (005211) < — for all n € N. Also Z — is a known convergent series.
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Therefore, Z ( ) converges by the Comparison Test.
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Now, Z (—) is a known convergent series (geometric with r = % <1).
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Therefore, converges by the Comparison Test.
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Therefore, lim — =# 0 and so Z —— diverges by the nth term test.
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So by d’Alembert’s ratio test, the series So by d’Alembert’s ratio test, the series
Z Z—n is convergent. Z % is divergent.
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Let d, = —. Now, lim % = lim —— = lim ——— =1>0
n—Inn n n—oo d,, n—oomn —Inn n—oo | — on

Hence, by the comparison ratio test,the series is divergent.
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(b)  Applying the n'™ term test, we have:
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= lim (—1)" #0. Therefore, by the n'" term test, the series is divergent.
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(a)  Check for absolute convergence: |u,| = ——, d, = —.
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Therefore, by the Comparison Ratio Test, the series Z |un| diverges.
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T is not absolutely convergent.
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Check the conditions for the Alternating Series Test:

(i) up= (72711):?1 so alternating.
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Therefore, the series satisfies the Alternating Series Test.
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Hence, the series Z ( is conditionally convergent.
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" —
lim |u,| = lim snt2 3
n—oo! "' nSooTn—3 T

= 3n+2
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is divergent.

(¢) The series is alternating, so we can try the ratio test for absolute convergence:
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