
MATH 252 (PHILLIPS): MIDTERM 2 VERSION 2

Submit with your exam the statement (presumably handwritten), with your
signature, “I understand the instructions on academic integrity for this exam,
and will follow them. I understand that being found responsible for academic
misconduct is considered cheating and will result in a score of zero on this exam.”

GENERAL INSTRUCTIONS (The problems are on the next page.)

(1) The point values are as indicated; total 100 points (not counting extra credit).
(2) This exam is open book and open notes. All work must be your own; you may not

collaborate with others. This means that no interactive help (in person, internet based,
or any other method) is allowed. A graphing calculator (not on your computer) is
allowed, but computer algebra systems are not. All electronic devices other than
your computer, cell phone (if needed for scanning), and calculator must be off and out of
reach; the cell phone must be visible but off when not being used for scanning. Normal
rules on academic integrity apply.

(3) Starting time 2 March 2021 at 8:00 am Pacific Standard Time. Your work must be
submitted by 9:05 am Pacific Standard Time. For a nominally 50 minute exam, this
allows 5 minutes for downloading at the beginning and 10 minute for scanning etc. at
the end. You must stay until 9:00 am, even if you are done. Use the time to
check answers, or read a book.

(4) Show enough of your work that your method is obvious. Be sure that every statement
you write is correct and uses correct notation. Cross out any material you do not wish
to have considered. Correct answers with insufficient justification or accompanied by
additional incorrect statements will not receive full credit. Correct guesses to problems
requiring significant work, and correct answers obtained after a sequence of mostly
incorrect steps, will receive no credit.

(5) Be sure you say what you mean, and use correct notation. Credit will be based on what
you say, not what you mean.

(6) When exact values are specified, give answers such as 1
7
,
√

2, ln(2), or 2π
9

. Calculator
approximations will not be accepted.

(7) Final answers must always be simplified unless otherwise specified.

EXCERPTS FROM THE INSTRUCTIONS FOR REMOTE TESTING (See the separate sheet
for the full set of instructions.)

(1) You must be present in the normal class Zoom meeting (ID 916 3410 5223) while taking
the exam. Zoom settings:
• Virtual background off .
• Video and web camera on, and set to show you and your workspace.
• Microphone on.
• Speaker on (to hear announcements).

(2) Submit questions to the instructor via chat. They will be answered via chat, unless they
are something the whole class should know about, in which case they will be answered
via a spoken announcement.

(3) Alternate submission, in case you have trouble with Canvas: by email to ncp@uoregon.edu.
The file must be contained in the email message; files stored on Google Docs or similar
sites will not be retrieved. (I will check the time stamps on email.)

Date: 2 March 2021.
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1. (1 point) You have stolen a time machine. You are going back in time to assassinate which
of these people:

(1) The inventor of solids of revolution.
(2) The inventor of the Comparison Test for convergence of improper integrals.
(3) The inventor of the method of partial fractions.
(4) The inventor of WeBWorK.

2. (13 points.) Find the area of the region bounded by the curves y = 1
4
x2, y = −x, and

y = 2x− 3, and with 0 ≤ x ≤ 2. (It may help to draw a picture of the region first.)

3. (12 points.) You want to find

∫
(1 + 4t2)7/2 dt. Using a suitable substitution, convert this

indefinite integral into one involving trigonometric functions but only integer powers. Do not
attempt to evaluate the resulting integral.
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4. (13 points.) The region between the curve y = 8− 6x + 1
2
x3 and the x-axis, to the right of

the y-axis, and to the left of x = 2 (where the curve intersects the x-axis) is rotated around
the y-axis to give a spiky solid. Find its volume.

5. (12 points.) Define

r(y) =

∫ y2−y

−9

√
42 + sin(t) dt.

Find r′(y).
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6. (13 points.) An infinite solid has a curved base which is the region to the right of the y-axis
and between the curve y = e−x and the line x = 0. Cross sections perpendicular to the x-axis
are squares. Find the volume of this solid (possibly infinite). Be sure to give an explanation
for how you set up any integrals you use.

7. (12 points.) Determine whether or not the improper integral

∫ 6

0

5 + 4 sin(9x)

x
dx converges.
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8. (11 points.) Let g be a continuous function defined for all real numbers, and let G be a

function such that G′(x) = g(x) for all real x. Find

∫
cos(x)g(sin(x)) dx. Your answer may

involve g, G, or both.

9. (13 points.) A cylindrical tank on the planet Yuggxth, lying on its side, has radius 5 meters
and length 21 meters. It is filled with a fluid with a density of 1500 kilograms per cubic meter.
The acceleration due to gravity at the surface of Yuggxth is g = 4 m/sec2 (downwards). Write
down a formula in terms of integrals which gives the force the fluid exerts on one end of the
tank. You need not do any simplification or evaluation.

DO NOT WRITE BELOW THIS LINE

1 2 3 4 5 6 7 8 9 TOTAL
1 13 12 13 12 13 12 11 13 100


