
Quiz # 6

Problem 2. Is the following series convergent?
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Solution.
a. Since sin x < x for every x > 0, by comparison theorem we have

∞∑
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n
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)
≤

∞∑
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1

n2
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Therefore the series is convergent. (we could use also that

lim
n→∞

(1/n) sin(1/n)

1/n2
= 1

and again that
∑

(1/n2) is convergent.)

b. Note that

lim
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6= 0,

therefore the series is divergent.

c. We have an alternating series. Denote cn = ln(n/(n + 1)). Then

lim
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and ∣∣∣(−1)n cn
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n
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)
is decreasing (since ln is an increasing function). Therefore, by an alternating series test, we obtain
that the series is convergent. 2

Answer. a. The series is convergent. b. The series is divergent. c. The series is convergent.


