
Exam I Review Problem Set
Math 21-123

1. Find a formula for the general term of the following sequence:

(a) { 1√
2
, 0,− 1√

2
,−1,− 1√

2
, 0, 1√

2
, 1, 1√

2
, 0,− 1√

2
, ...}

(b) {2, 7, 12, 17, ...}
(c) {2, 1, 2, 1, ...}

2. Determine whether the following sequences converges or diverges. If it converges, find
the limit.

(a) an = n sin 1
n

(b) an = n√
n3+1

(c) an = (−1)n(1 + 1
n
)n

(d) an = 10n

n!

(e) an = n2e−n

3. Determine whether the following sequences are monotonic or not. Give proper reason-
ing for your assertion.

(a) an = ln( n
n+1

)

(b) a1 = 1/4, an = n!
2n
, n ≥ 2

(c) an = (3n + 4n)1/n

(d) an = (1 + 1
n
)n, (HINT: (1− x)n ≥ 1− nx for all x ≤ 1)

4. Determine whether the following sequences are bounded or not. Give proper reasoning
for your assertion.

(a) an = (3n + 4n)1/n

(b) an = n
en

(c) an = n!
2n

(d) an = n1/n

(e) a1 = 1, an = 3− 1
an−1

, n ≥ 2

5. Find the limit of the sequence {
√

3,
√

3
√

3,

√
3
√

3
√

3, ...}.

6. Show that the sequence {an} defined by a1 = 1/2, an+1 = 1
2−an satisfies 0 ≤ an ≤ 1

and is decreasing. Deduce that the sequence is convergent and find its limit.

7. Determine whether or not the following series converge?

(a)
∑

( 1
k
− 1

k!
)
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(b)
∑

sin( π
k2

)

(c)
∑

(−1)k(
√
k + 1−

√
k)

(d)
∑

(−1)k (k!)
2

(2k)!

(e)
∑ cos(πk/4)

k2

8. If the sum of the first six terms of a geometric series is 5.25 and the common ratio is
−1

2
, then find the first term of the series.

9. If the fourth term in geometric series is 4
3

and the seventh term is 32
81
, then find the

value of the common ratio.

10. Find the sum of the first nine terms of the geometric series that has a4 = 48 and
a6 = 192, where an is then nth term of the geometric series

∑∞
n=0 ar

n.

11. In the first stage of a chain email, four people send a message to four of their friends.
In the second stage, each person who received the message forwards it to four of their
friends. Then what are the number of stages(to the nearest whole number) required
for one million people to have received the email?

12. Estimate the sum of the series
∑∞
n=1

(−1)n+1

n4 with an error < 0.005.

13. Problems from the text.

(a) Ex 8.2: 4, 12, 14, 17, 18, 44, 47(b), 50

(b) Ex 8.3: 23, 24, 25, 27

(c) Ex 8.4: 8, 24, 27, 42

14. Do revise homework and quiz problems.

15. Mark True or False.

(a) Every unbounded sequence is divergent.

(b) If limn→∞ an = 0 then
∑

an converges.

(c) If an converges then limn→∞ an = 0

(d) Every telescoping series converges.

(e) Every alternating series converges.

(f) Every absolutely convergent series is convergent.

(g) Every convergent series is absolutely convergent.

(h) If
∑ |an| is divergent then

∑
an is divergent.

(i) If
∑

an
2 is convergent then

∑
an is absolutely convergent.

(j) If
∑

an
2 is convergent then

∑
an is convergent.

(k) If
∑

an is convergent then
∑

an
2 is convergent.
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(l) If 0 ≤ an ≤ bn for every n and
∑

bn diverges then
∑

an converges.

(m) The ratio test can be used to determine whether
∑ 1

n2 .

(n) Let an be a given series. If the sequence of partial sum is bounded then the series∑
an converges.

(o) Let an be a given series of positive terms. If the sequence of partial sum is bounded
then the series

∑
an converges.

(p) If {ak} is a decreasing sequence of positive numbers that converge to 0 then the
alternating series

∑
(−1)kak necessarily converge.
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