Northwestern University

Math 224 Midterm II
Fall Quarter 2017
November 13, 2017

Last name: Email address:
First name: NetID:
Instructions

e This examination consists of 11 pages, not including this cover page. Verify that your copy of this
examination contains all 11 pages. If your examination is missing any pages, then obtain a new copy
immediately.

e This examination consists of 6 questions for a total of 100 points.
e You have one hour to complete this examination.

e Do not use books, notes, calculators, computers, tablets or phones.
e Write legibly and only inside of the boxed region on each page.

e Cross out any work that you do not wish to have scored.

e Show all of your work. Unsupported answers may not earn credit.
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1. Determine whether each of the following statements is TRUE or FALSE, and circle your choice. You
do not need to justify your answers.

[e.9]

(a) (3 points) If the sequence b, consists only of positive terms and the series Z(—bn) converges,
n=1
then Z<_b”) converges absolutely.
n=1
TRUE FALSE
o1
(b) (3 points) The integral / —; dx converges.
-1 i
TRUE FALSE
(c) (3 points) Suppose a series Zan has terms a,, = f(n) given by the values at n of a function f
n=1

which is positive, decreasing, and continuous. If / f(x) dx converges, then Z ay = / f(x)dx.
1 — 1

TRUE FALSE

(d) (3 points) The arclength of a curve y = f(x), for values of x in an interval [a, b], is always less

b
than or equal to the value of / f(z)dx.

TRUE FALSE
(e) (3 points) The series Z et converges.
n=1

TRUE FALSE




November 13, 2017 Math 224 Midterm II Page 2 of 11

2. Let R be the triangle in the first quadrant bounded by the lines y = x — 2, y = 0, and z = 3.

(a) (8 points) Setup an integral which gives the volume of the solid obtained by revolving R around
the line x = 3 and compute this volume.

(b) (8 points) Setup an integral which gives the volume of the solid obtained by revolving R around
the line y = 2. Do not evaluate this integral.
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3. This question has two parts; the second is on the next page. Do the following series converge or
diverge? Be clear about which convergence test you are using.

o 3 2 .
(a) (10 points) Zﬂ
n

n=1
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n

(b) (10 points) i(—l)n (ﬁ + l)

n=2
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4. (15 points) Use the integral test to determine if the series

oo
lnn

2
n
n=3

converges or diverges. Be sure to justify the hypotheses needed in order to apply the integral test!
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5. This question has two parts; the second is on the next page. Do the following series converge or
diverge? If they converge, find their value. Be clear about which convergence test you are using.
. & (_1)n3n+2
(a) (12 pOlIltS) Z?

n=2
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(b) (12 points) Z

n=1

(3n)!
(2
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6. (10 points) Find the arclength of the portion of the curve

N|w

r=(2y)z2 — 9

going from the point (—1,2) to the point (55, 8).
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YOU MUST SUBMIT THIS PAGE.

If you would like work on this page scored, then clearly indicate to which question the work belongs and
indicate on the page containing the original question that there is work on this page to score.
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YOU MUST SUBMIT THIS PAGE.

If you would like work on this page scored, then clearly indicate to which question the work belongs and
indicate on the page containing the original question that there is work on this page to score.
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DO NOT WRITE ON THIS PAGE.




