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Exercise 1.1.5

Test for convergence

(a)
∞∑
n=2

(lnn)−1 (d)
∞∑
n=1

[n(n+ 1)]−1/2

(b)
∞∑
n=1

n!

10n
(e)

∞∑
n=0

1

2n+ 1

(c)

∞∑
n=1

1

2n(2n+ 1)

Solution

Part (a)

Use the direct comparison test with the harmonic series.

∞∑
n=2

(lnn)−1 =
∞∑
n=2

1

lnn
>

∞∑
n=2

1

n︸ ︷︷ ︸
diverges

⇒
∞∑
n=2

(lnn)−1 diverges

Part (b)

Since exponents and factorials are involved, use the ratio test.

lim
n→∞

an+1

an
= lim

n→∞

(n+1)!
10n+1

n!
10n

= lim
n→∞

(n+ 1)!

10n+1
× 10n

n!
= lim

n→∞

n+ 1

10
= ∞ ⇒

∞∑
n=1

n!

10n
diverges

Part (c)

Use the direct comparison test with the p-series.

∞∑
n=1

1

2n(2n+ 1)
=

∞∑
n=1

1

4n2 + 2n
<

∞∑
n=1

1

n2︸ ︷︷ ︸
converges

⇒
∞∑
n=1

1

2n(2n+ 1)
converges
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Part (d)

Use the direct comparison test with the harmonic series.

∞∑
n=1

[n(n+ 1)]−1/2 =

∞∑
n=1

1√
n(n+ 1)

>

∞∑
n=1

1√
(n+ 1)(n+ 1)

=
∞∑
n=1

1

n+ 1

=
∞∑
n=2

1

n︸ ︷︷ ︸
diverges

⇒
∞∑
n=1

[n(n+ 1)]−1/2 diverges

Part (e)

Use the direct comparison test with the harmonic series.

∞∑
n=0

1

2n+ 1
>

∞∑
n=0

1

2n+ 2

=

∞∑
n=0

1

2(n+ 1)

=
1

2

∞∑
n=0

1

n+ 1

=
1

2

∞∑
n=1

1

n︸ ︷︷ ︸
diverges

⇒
∞∑
n=0

1

2n+ 1
diverges
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