
University of Colorado-Boulder MATH 2300 Homework 8

Turn in these problems:

1. Given an = 7n + 3√
n5 − 4, consider the series

∞�
n=2an.

Given the following arguments for the convergence or divergence of the series. Determine if
each argument is valid or invalid. Explain your reasoning.

(a) lim
n→∞an = 0. Therefore, ∞�

n=2an converges by the Test for Divergence.

(b) Let bn = 7n√
n5

. Then 0 ≤ an ≤ bn. Therefore, ∞�
n=2an converges by the Comparison Test.

(c) Let bn = 7n√
n5

. Then 0 ≤ bn ≤ an. Therefore, ∞�
n=2an diverges by the Comparison Test.

(d) Let bn = 7n√
n5

. Then lim
n→∞

an
bn
= c, where c is a finite value. Therefore, by the Limit

Comparison Test
∞�
n=2an converges since

∞�
n=2 bn converges.

(e) Let bn = 7n√
n5

. Then lim
n→∞

an
bn
= c, where c is a finite value. Therefore, by the Limit

Comparison Test
∞�
n=2an diverges since

∞�
n=2 bn diverges.
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2. Explain why the Comparison Test can or cannot be used to decide if the series converges or
diverges. You do not have to determine if the series converges or diverges.

(a)
∞�
n=1
(−1)n
n2

(b)
∞�
k=1

ln (k)
k

(c)
∞�
n=1 sin (n)

3. Use the Comparison Test or Limit Comparison Test to determine whether each series is
convergent or divergent. Carefully show your work and justify your conclusion.

(a)
∞�
k=1

4k2 − k
k3 + k + 1 (b)

∞�
k=0

1 + cosk
8k

(c)
∞�
k=1

1

k2 arctan(k)

4. Let ck be the digits of ⇡. That is, c0 = 3, c1 = 1, c2 = 4, etc. Show that the series
∞�
k=0

ck
10k

converges.
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5. Use the expressions below to determine:

(a) If the sequence {an}∞n=1 converges or diverges.

(b) If the series
∞�
n=1an converges or diverges.

I. an = en

1 + e2n
II. an =

√
n

1 +√n

III. an = n

1 + n2

V. an = 2 + (−1)n

6. Explain why the Ratio Test can or cannot be used to determine whether the series is
convergent.

(a)
∞�
n=1(−1)

n

(b)
∞�
n=1 sin (n)

(c)
∞�
n=1

2n + 1
n2n − 1

(d)
∞�
n=1
(n!)2
(2n)!

7. Explain why the Alternating Series Test can or cannot be used to determine whether the
series is convergent.

(a)
2

1
− 1

1
+ 2

2
− 1

2
+ 2

3
− 1

3
+�

(b)
∞�
n=2(−1)

n sin (n)
(c)

∞�
n=1(−1)

n−1�2 − 1

n
�

(d)
∞�
n=2
(−1)n
e2
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8. Determine whether each series is absolutely convergent, conditionally convergent or divergent.
Carefully show your work.

(a)
∞�
n=1

n!

99n

(b)
∞�
n=1(−1)

n n

n2 + 1
(c)

∞�
k=1

sin 4k

2k

(d)
∞�
k=1

k �5
6
�k

(e)
∞�
k=1
(−3)kk!
(2k)!

(f)
∞�
n=1(−1)

n 2n√
n

9. Test each of the following series for convergence or divergence. Carefully explain your
reasoning.

(a) −3
4
+ 5

5
− 7

6
+ 9

7
− 11

8
+�

(b)
∞�
k=3
(−1)k k√

k3 + 1

(c)
∞�
k=1
(−1)k−1
ln(k + 5)

(d)
∞�
k=1
(−1)k cos�⇡

k
�
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