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Question 1

Determine the limits of the following sequences, if they exist.

an =
1

n1/8

an =
(−1)n

2

√
n

an = (−1)n2n

an = (−1)n2−n

an = cos

(
1

n2

)
an =

sin3(n2)√
n

(Hint: Squeeze Theorem)

Question 2

Use the geometric series formula to find a formula for the partial sums Sk for the following
series

∞∑
n=1

(−1)n3−n

Then, calculate
limk→∞ Sk

to determine whether this series converges or diverges.
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Question 3

Do the following series converge or diverge? If the series converges, find its value.

∞∑
n=1

(−1)n

∞∑
n=1

(−1)n
(

2

3

)n

∞∑
n=1

(−1)n
2 2n2

n2 + 4

∞∑
n=1

1

3n + 2

Question 4

Suppose that you know that
∑∞

n=1
1
n

diverges. Prove that

∞∑
n=1

1√
n

diverges.

Next, suppose you know that
∑∞

n=1
1
n2 converges. Prove that

∞∑
n=1

1

n3

converges. (To do this, use the fact that a sequence that is monotonically increasing and
bounded above is convergent).

2


