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1 Goals

• To understand and be able to apply the different tests for convergence
and divergence of a series.

2 Strategies

1. If the series is of the form
∑

1/np, then it is a p-series. The series
converges for p > 1 and diverges for p ≤ 1.

2. If the series has the form
∑

arn, then it is a geometric series and
converges for |r| < 1 and diverges for |r| ≥ 1.

3. If the series is similar to a p-series or a geometric series, consider the
Comparison Test.

4. If limn→∞ an 6= 0, then the series diverges.

5. If the series is of the form
∑

(−1)n+1an, consider applying the Alter-
nating Series Test. You can also test for absolute convergence.

6. If the series involves products, factorials, or constants raised to the
nth power, consider the Ratio Test.

7. If an = f(n) and the integral
∫∞
1 f(x) dx is easily evaluated, the In-

tegral Test may be useful assuming the hypothesis of the test are
satisfied.

1



8. Is the series a telescopic series? If so, convergence or divergence can
be determined by computing the limit of the partial sums of the series.

3 Worksheet Problems

1.
∞∑

n=1

n− 1
n2 + n

2.
∞∑

n=1

(−3)n+1

23n

3.
∞∑

n=1

1
n
√

lnn

4.
∞∑

k=1

5k

3k + 4k

5.
∞∑

n=1

3nn2

n!

6.
∞∑

n=1

ne−n2

7.
∞∑

n=1

(
n

n + 1

)n2

8.
∞∑

n=1

tan(1/n)

9.
∞∑

n=1

√
n2 − 1

n3 − 2n2 + 5

10.
∞∑

n=1

(−1)n21/n

11.
∞∑

n=1

1√
n
− 1√

n + 2
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