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Question 1(a). Since E an is convergent, we have lim a, = 0 and so there exists a
n—oo
n=1

positive integer N such that a, = |a,| = |a, — 0| < 1 for n > N. It follows
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a, =an-a, <1-a,=ay,
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for n > N. By the comparison test, the positive series Z a? is convergent,. O
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1 (o) [o¢]
Question 1 (b). Let a, = o Then Z a, is convergent but Z Vva, is divergent by
n=1 n=1

the p-series. O
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decreasing function over [1,400). Observe that
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Question 2. Let f(x) = Then f(z) is a positive, continuous monotone
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where y = Inx. The integral / f(z)dz is divergent and so is the series Z Tlnn)
by the integral test. 0]
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Question 3 (a). Let a, = 6”51‘—7(12)71)' Then
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Thus the series Z ———— is divergent by the ratio test. 0
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Question 3 (b). Let lim Il i 2 <1 - —) = — < 1, the series 5 a, is
n—oo n—oo n e —

convergent by the ratio test. 0
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Question 4 (a). Let a, = ZnT’ Then
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Thus the series S~ 223" by the simplified 0
us the series Z i 1s convergent by the simplified root test.
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Question 4 (b). Let ay = o (1— =) Th
.Leta,=—|(1——| . The
uestion a B o n
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because e < =T o = 3.24. Thus the series ; = (1 — %) is divergent by
the simplified root test. O
Question 4 (c). Let a, be the n-term in the series. Then ag, 1 = TS and ag, =
1
——. Thus
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if nisodd

if nis even
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and so limsup {/a,, = 1 < 1. Hence the series is convergent by the root test. 0
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