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Problem 1: Mark the following statements T for ‘True’ or F for ‘False’.

(a) T : If a series
∑

an converges, then lim
n→∞

an = 0.

(b) F : If lim
n→∞

an = 0, then
∑

an converges.

(c) F : If
∑

an diverges, then lim
n→∞

an 6= 0.

(d) T : If lim
n→∞

an 6= 0, then
∑

an diverges.

(e) T :
∞
∑

n=1

1
n2
=
π2

6
.

Problem 2: Determine whether the following series converges or diverges. If the series converges,
prove it. If the series diverges, prove it.

∞
∑

n=1

cos
�

1
n

�

lim
n→∞

cos
�

1
n

�

= cos0= 1 6= 0

Therefore, the series
∞
∑

n=1

cos
�

1
n

�

diverges by the Divergence Test.



Problem 3: Determine whether the following series converges or diverges. If the series converges, find
the sum. If the series diverges, prove it.

∞
∑

n=2

5π(3n−1)
22n+1

∞
∑

n=2

5π(3n−1)
22n+1

=
∞
∑

n=2

5π
3n−1

22n+1
=
∞
∑

n=2

5π
3n · 3−1

22n · 2
=
∞
∑

n=2

5π
6
·

3n

4n
=
∞
∑

n=2

5π
6
·
�

3
4

�n

This is a geometric series with r = 3/4. Since |r|< 1, the series converges.

∞
∑

n=2

5π
6
·
�

3
4

�n

=

5π
6
·

32

42

1−
3
4

=
5π
6
·

32

42
·

4
1
=

5π
2
·

3
4
· 1=

15π
8


