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1. Use the ratio test to determine the convergence or divergence of each of the following series.

(a).
∞∑

n=1

(3n)!
6nn!(2n)!

(b).
∞∑

n=1

an, where a1 = 1, an = 2
(

1− 1
n

)n

an−1, n = 2, 3, · · · .

2. Use the (simplified) root test to determine the convergence or divergence of each of the
following series.

(a).
∞∑

n=1

5n2 · 3n

4n+4
.

(b).
∞∑

n=1

32n

5n

(
1− 1

2n

)n2

.
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1
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+ · · · .
3. Determine the convergence or divergence of each of the following series. Justify your an-

swers.

(a).
∞∑

n=1

(
√

2n + 2−
√

n).

(b).
∞∑

n=1

1 · 3 · 5 · · · (2n− 1)
n!

· 2n

5n
.

(c).
∞∑

n=1

lnn

n1.2
.

(d).
∞∑

n=1

(
n

n + 2

)n2

.

(e).
∞∑

n=2

1
(lnn)3

.

(f).
∞∑

n=1

(
4
9

+
n3

3n

)n
2

.

4. Consider the series
∞∑

n=1

(−1)n+1 lnn√
n

.

i) Use the alternating series test to show that the series is convergent.
ii) Using part i) or otherwise, show that the series is conditionally convergent.
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