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1. Determine whether the following statements are TRUE or FALSE. Justify your answers.

(a) If lim sup |an| = 0 then lim an = 0.

(b) The series

∞∑
n=1

1

np
is convergent for all p ≥ 1.

(c)

∞∑
n=1

1

10n
=

1

9
.

(d) If the series
∑

an is convergent, then so is
∑

a2
n.

(e) If the series
∑
|an| is convergent, then so is

∑
a2
n

(f) If lim inf
n

an = 0 then there exist a subsequence (ank ) of (an) with
∑
k

ank convergent.

(g) The series 1− 1

4
+

1

9
− 1

16
+ . . . is absolutely convergent.



2. For each of the following series, determine whether it is absolutely convergent, conditionally convergent or divergent.
Please indicate which test you are using and show all your work.

(a) 1− 1

2
+

1

3
− 1

4
+ . . .

(b)

∞∑
n=1

(−1)n(
√

n2 + n− n)

(c)

∞∑
n=1

(−1)n(
√

n2 + 1− n)

(d)
∑
n≥1

1

1.01n − 1000

(e)
∑
n≥1

1

n2 +
√
n2 + 1
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(f)

∞∑
n=1

log
n+ 1

n

(g)

∞∑
n=1

(−1)n

n logn

(h)

∞∑
n=1

(
5n

6n+ 1

)n

3. Calculate

lim
n→∞

(
3

2
− 3

4
+

3

8
− . . .+ (−1)n 3

2n

)



4. (a) State the Cauchy criterium (property) for a series
∑
n

an and explain why it is equivalent with the convergence of

the series.

(b) Using (a), prove that if
∑
n

|an| is convergent, then
∑
n

an is convergent. [Hint: Use Triangle inequality]

(c) Using (a), prove that if a series
∑
n

an is convergent, then limn an = 0.



5. For each of the following series, determine the radius of convergence and the interval of convergence:

(a)

∞∑
n=1

x2n+1

2n+ 1

(b)

∞∑
n=1

(−1)n

n!
xn

(c)

∞∑
n=1

n(x− 3)n


