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Worksheet #9
Math 231 AD1

Starred questions are from the professor’s worksheet and are of particular importance.

Warm-up
1. *Let {an} be a sequence. What does it mean to write an → L?

2. Let bn = (−1)n

n2 . Write out the first 5 terms of the sequences {bn} and {b2n}.
3. Write the definitions of bounded above, bounded below, increasing, and decreasing.

Sequences
4. *If an → L, then does the sequence {a2n} converge? If so, then to what?

5. *For each of the following sequences:

1) Write out the first 5 terms.

2) Determine if the sequence converges or diverges.

(a) an = n2

√
n3+1

(b) an = 3n2

√
4x4+1

(c) an = cos(2/n)

(d) an = sin(
√
n)

(e) an = xn

n!
where x is any real number

(f) an = (−1)n

cos(1/n)

(g) an = 1 + (− 9
10
)n

(h) an = 1·3·5···(2n−1)
n!

6. *Find the limit of the sequence {
√
5,

√

5
√
5,

√

5

√

5
√
5, . . . }.

7. Give an example of each of the following (drawing pictures can be helpful):

(a) A strictly increasing an < an+1 sequence that converges.

(b) A sequence bounded above and below that diverges.

(c) A seqeunce that is neither increasing nor decreasing that converges.

8. Determine whether the following are true or false. Explain your answers.

(a) If {an} and {bn} diverge, then {an + bn} diverges.

(b) If {an} and {bn} converge, then {an + bn} converges.

(c) If {an} and {anbn} converge, then {bn} converges.



Preview (Series)

A series is a sum taken over the terms in a sequence.

So if a sequence is a1, a2, a3, . . . , an, . . . , its series is a1 + a2 + a3 + · · ·+ an + . . . .

For shorthand, we refer to a sequence as {an} and a series as
∞
∑

n=1

an.

Just like sequences, a series can either converge (to some finite number) or diverge.

9. Consider the (very simple) sequence an = 1.

(a) Does the sequence {an} converge or diverge?

(b) What about its series
∞
∑

n=1

an?

(c) Consider the partial sums sn =
n

∑

k=1

ak. How does sn compare to an?

10. One important class of series is the geometric series :
∞
∑

n=1

arn−1 where a 6= 0.

(a) Write out the first couple and last couple terms of sn for this series.

(b) Show that sn − rsn = a− arn.

(c) Use this to show that sn = a(1−rn)
1−r

.

(d) Consider lim
n→∞

sn. For which values of r does this converge?

11. Let bn = 2(−1
2
)n, and consider the series

∞
∑

n=1

bn.

(a) Is this a geometric series? If so, what are a and r.

(b) Use the limit in the previous problem to find the value of the series.


