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This examination consists of 12 problems. The first 6 are multiple choice questions, the
next two are short answer questions and the remaining 4 are partial credit problems. The
point value for each question appears to the left of the question number. There are 100 total
points.

Please record your answers to the multiple choice questions by circling the corresponding
letter. Present your work clearly for the partial credit problems. No credit will be given
for unsupported answers.

The use of calculators, books, notes etc. during this examination is prohibited.

Check the examination booklet before you start.
There should be 12 problems on 10 pages.

Do not write in the blanks below.

1. (5) 7. (15)

2. (5) 8. (15)

3. (5) 9. (10)

4. (5) 10. (10)

5. (5) 11. (10)

6. (5) 12. (10)

SUBTOTAL TOTAL
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1. Determine whether the improper integral is convergent or divergent. If it is convergent, find5 pts
its value. ∞∫

0

xe−x
2

dx

a) The integral converges to −1

2

b) The integral converges to 0

c) The integral converges to
1

4

d) The integral converges to
1

2

e) The integral diverges

2. Find the limit of the sequence5 pts {
9n+1 + (−1)n

(3n + n)2

}
.

a) 0

b) 1

c) 3

d) 9

e) The sequence diverges
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3. Determine whether the series is convergent or divergent. If it is convergent, find its sum.5 pts

∞∑
n=1

(−3)n

22n

a) The series converges to −3

b) The series converges to −3

7

c) The series converges to
4

7

d) The series converges to 4

e) The series diverges

4. Determine whether the series is convergent or divergent. If it is convergent, find its sum.5 pts

∞∑
n=1

(e1/n − e1/(n+1))

a) The series converges to −1

b) The series converges to 0

c) The series converges to e− 1

d) The series converges to e

e) The series diverges
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5. If

∞∑
n=1

an = 2, what is lim
n→∞

(1 + an) ?
5 pts

a) 0

b) 1

c) 2

d) 3

e) The limit does not exist

6. If

∞∑
n=1

1

n2
=
π2

6
, find

∞∑
n=3

1

n2
5 pts

a)
π2

6

b)
π2

6
− 1

c)
π2

6
− 5

4

d)
π2

6
+

5

4

e) The series diverges
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7. For each sequence below, circle the correct answer. If you circle answer a), you must15 pts
complete the sentence with the limit of the sequence to receive credit. No partial credit will
be given.

I)

{
sin n

n

}
a) The sequence converges to .

b) The sequence diverges.

II)

{
elnn

2n

}
a) The sequence converges to .

b) The sequence diverges.

III) {ln(2n)− ln(n + 1)}

a) The sequence converges to .

b) The sequence diverges.

IV)

{
n

(lnn)2

}
a) The sequence converges to .

b) The sequence diverges.

V)

{
3n3 + lnn

7n3 + 2 lnn

}
a) The sequence converges to .

b) The sequence diverges.
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8. For each series below, circle the correct answer. No partial credit will be given.15 pts

I)
∞∑
n=1

1

n

ABS. CONV. COND. CONV. DIVERGENT

II)

∞∑
n=1

(−1)n

n

ABS. CONV. COND. CONV. DIVERGENT

III)
∞∑
n=1

tan−1 n

ABS. CONV. COND. CONV. DIVERGENT

IV)
∞∑
n=1

(−1)n

n2

ABS. CONV. COND. CONV. DIVERGENT

V)

∞∑
n=1

sinn

n2

ABS. CONV. COND. CONV. DIVERGENT
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9. Determine whether the following series converges absolutely, converges conditionally or10 pts
diverges. Indicate the theorem(s) and/or test(s) used and justify why they are applicable.
Full justification is required, in particular the logic of your argument must be made clear.
Unjustified answers will receive no credit regardless of their correctness.

∞∑
n=2

(−1)n

lnn
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10. Determine whether the following series converges or diverges. Indicate the theorem(s)10 pts
and/or test(s) used and justify why they are applicable. Full justification is required, in
particular the logic of your argument must be made clear. Unjustified answers will receive
no credit regardless of their correctness.

∞∑
n=2

1

n
√

lnn
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11. Determine whether the following series converges or diverges. Indicate the theorem(s)10 pts
and/or test(s) used and justify why they are applicable. Full justification is required, in
particular the logic of your argument must be made clear. Unjustified answers will receive
no credit regardless of their correctness.

∞∑
n=1

√
n + 2003

(n+ 5 sinn)2
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12. Determine whether the following series converges or diverges. Indicate the theorem(s)10 pts
and/or test(s) used and justify why they are applicable. Full justification is required, in
particular the logic of your argument must be made clear. Unjustified answers will receive
no credit regardless of their correctness.

∞∑
n=1

(2n)!

7n · (n!)2



Math 141 Spring 2003 Exam 2 Answers

1.d, 2.d, 3.b, 4.c, 5.b, 6.c
7.(I) converges to 0, (II) converges to 1

2 , (III) converges to ln 2, (IV) diverges,
(V) converges to 3

7 .
8.(I) divergent, (II) conditionally convergent, (III) divergent, (IV) absolutely convergent,

(V) absolutely convergent.
9. Converges conditionally by the alternating series test and the (direct) comparison test.
10. Diverges by the integral test.
11. Converges by the limit comparison test.
12. Converges by the ratio test.


