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Remember to mark all your answer choices on the second cover page!

1. (8 points) Which of the following conclusion is correct if the ratio test is applied to the series
X an 3
>SS
n!

n=1

(A) The series is conditionally convergent because r = 1.
(B) The series is absolutely convergent because r = 1/3.
(C) The series is divergent because r = 3.

(D) The series is absolutely convergent because r = 0.

(E) The ratio test is inconclusive because r = 1.

2. (8 points) The sequence {a,}32, defined by the explicit formula

o
Con24+1

Qn

has a limit L = 0. What are all indices n that satisfy |a,, — L| < 0.17
(A) n>5

(B) n>10

(C) n>15

(D) n>20

(E) All positive integer n

Page 1 of 12



Remember to mark all your answer choices on the second cover page!

(0.9} o0
3. (9 points) Given two arbitrary series Z a, and Z b,, determine which of the following three
n=1 n=1
statements is/are always TRUE.

(i) If Z a, and Z b, are both convergent, then Z a, — b, is convergent.

n=1 n=1 n=1

(ii) If Z a,, and Z b, are both divergent, then Z a, + b, is divergent.

n=1 n=1 n=1

(iii) If Z a,, and Z b, are both divergent, then Z apb, is divergent.
n=1 n=1

n=1
Note: Partial credit is possible for this question.

(A) None of the above

(B) Only (i)

(C) Only (ii)

(D) Only (iii)

(E) Only (i) and (ii)
(F) Only (i) and (iii)
(G) Only (ii) and (iii)

(H) All of (i), (ii), and (iii)
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Remember to mark all your answer choices on the second cover page!

4. (10 points) Determine whether each of the following series is absolutely convergent, condition-
ally convergent, or divergent.

o0 n 2
51:;(2;3 , and ngg%j@

(A) S) is absolutely convergent; Sy is absolutely convergent.
(B) S is absolutely convergent; S5 is conditionally convergent.
(C) 5; is absolutely convergent; S is divergent.

(D) S5 is conditionally convergent; S5 is absolutely convergent.
(E) S; is conditionally convergent; S, is conditionally convergent.
(F) S is conditionally convergent; S is divergent.

(G) S is divergent; Sy is absolutely convergent.
(H) Sy is divergent; S is conditionally convergent.
(I) Sy is divergent; S, is divergent.

Note: Partial credit is possible for this question.
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Remember to mark all your answer choices on the second cover page!
5. (8 points) What is the result of using the third-order Taylor polynomial for f(z) = cos(z)

centered at the origin to approximate the value of cos(1)?

(a) 1/2

(B) 3/2

(C) 13/24

(D) 11/24

(E) 37/24

6. (8 points) A sequence {z,}>°, is defined by the recurrence relation
z1=-1, and 2,11 = (2,)*—3.

What is 299957
(A) 2

(B) -2

(C) 2022

(D) 1

(E) —1
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Remember to mark all your answer choices on the second cover page!

7. (8 points) If we use the second-order Taylor polynomial ps(z) for f(x) = /x centered at a = 4
to approximate the value of /4.1, which one of the following statements is a correct application
of Taylor’s remainder theorem about the remainder Ry(4.1)?

The derivatives of f(z) are listed below:

1
fla)= o fa) =g and ) = S

(M) |Ry(4.1)| = |f2( ol 4P < |/ (24'1” - (4.1)* for some 4 < ¢ < 4.1.

(B) |Ry(4.1)| = ol |0.1]* < |f”( ) -(0.1)? for some 4 < ¢ < 4.1.

21
© [Rya1)] = 0L g qp < |f< DL (0.1)° for some 4 < < 4.1,

31
(D) |Ry(4.1)] = ‘f?jc)‘ Jaap < ( )‘ - (4.1)? for some 4 < ¢ < 4.1.
(E) |Rao(4.1)| = |f3('c)| 0P < |/ ( ) -(0.1)* for some 4 < ¢ < 4.1.
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Remember to mark all your answer choices on the second cover page!
8. (8 points) Evaluate the limit of the sequence

In(n+3) ™
{ln(4n +1) }nzl
(4) In(4)
(® 1
(© 4
(D) 1/4

(E) The sequence is divergent.

9. (8 points) What are all values of p that can make the following series convergent?

i arctan
n? + 1

n=1
4a) p<—1
(B) p<—1
) p>1

(D) p can be any real number.

(E) There is no value of p that makes the series convergent.
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Remember to mark all your answer choices on the second cover page!

10. (9 points) Which of the following convergence tests is/are applied correctly to determine that

the following series is convergent?
& n

e
Z€2n_1

n=1

(i) The series is convergent by the integral test.
(ii) The series is convergent by the ratio test.
1
(iii) The series is convergent by the direct comparison test with Z —.
e

Note: Partial credit is possible for this question.

(A) None of the above
(B) Only (i)

(C) Only (ii)

(D) Only (ii
(E) Only (i) an
(F) Only (i) an
(G) Only (ii
(H) All of (i), (ii), and (iii)
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Remember to mark all your answer choices on the second cover page!
11. (8 points) Evaluate the sum of the series

o0

Z4+(—2)"
n=0 3"
(A) 9
(B) 3/2
(©) 33/5
(D) 3/5

(E) The series is divergent.

12. (8 points) Consider the series
(=D
S=> ———.
— (4k + 3)?

By the error estimate for alternating series, how many terms are needed for the partial sum S,
to get within 10~* of the true sum S?

(A) 26
(B) 25
(C) 2499
(D) 24
(E) 2500

Page 8 of 12



Remember to mark all your answer choices on the second cover page!

DO NOT DETACH THIS PAGE FROM THE EXAM BOOKLET.
This page is left blank intentionally for scratch work.
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DO NOT DETACH THIS PAGE FROM THE EXAM BOOKLET.
This page is left blank intentionally for scratch work.
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DO NOT DETACH THIS PAGE FROM THE EXAM BOOKLET.
This page is left blank intentionally for scratch work.
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DO NOT DETACH THIS PAGE FROM THE EXAM BOOKLET.
Write down your name and PUID on this page.

Name: PUID #:

Do not write anything else on this page.

Do not write anything else on this page.

Do not write anything else on this page.
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