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On my honor, as a student,

I have neither given nor received Do not write in this area
unauthorized aid on this academic work. Initials:
@P{kch\(e‘&f Second
Math 116 — Bt Midterm — CutobeES—205+
. 7
Your Initials Only: M% Your U-M ID # (not unigname): ‘ 7'
Instructor Name: i eve Section #: 77
1. Do not open this exam until you are told to do so.
2. Do not write your name anywhere on this exam.
3. This exam has 11 pages including this cover. There are 10 problems.

Note that the problems are not of equal difficulty, so you may want to skip over and return
to a problem on which you are stuck.

4. Do not separate the pages of this exam. If they do become separated, write your UMID (not

name) on every page and point this out to your instructor when you hand in the exam.

5. Note that the back of every page of the exam is blank, and, if needed, you may use this

space for scratchwork. Clearly identify any of this work that you would like to have graded.

6. Please read the instructions for each individual problem carefully. One of the skills being

tested on this exam is your ability to interpret mathematical questions, SO instructors will
not answer questions about exam problems during the exam.

7. Show an appropriate amount of work (including appropriate explanation) for each problem,

so that graders can see not only your answer but how you obtained it.

The use of any networked device while working on this exam is not permitted.

You may use any one calculator that does not have an internet or data connection except a

TI1-92 (or other calculator with a “qwerty” keypad). However, you must show work for any

calculation which we have learned how to do in this course.

You are also allowed two sides of a single 3" X 5" notecard.

10. For any graph or table that you use to find an answer, be sure to sketch the graph or write
out the entries of the table. In either case, include an explanation of how you used the graph
or table to find the answer.

11. Include units in your answer where that is appropriate.

12. Problems may ask for answers in ezact form. Recall that =
to the equation 2 = 2, but T= 1.41421356237 is not.

13. Turn off all cell phones, smartphones, and other electronic devices, and remove all
headphones, earbuds, and smartwatches. Put all of these items away.

earned in this course to solve all problems.

14. You must use the methods I
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| 0
@/ % [8 points] Suppose that the power series z an(x — 4)" converges when x = 0 and diverges
n=0
when z = 9. In this problem, you do not need to show your work.

a. [4 points] Which of the following could be the interval of convergence? Circle all that
apply.

@ [0,7] (—2,10) (0,8]
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b. [2 points] The limit of the sequence a, is 0.
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c. [2 points] The series Z(—s)"an converges.
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Py
@ X (12 points] Suppose a, and by are sequences of positive numbers with the following properties.
<
° E ap converges.
n=1

x
o Z b, diverges.

n=1
e 0 < b, < M for some positive number M.

For each of the following questions, circle the correct answer. No justification is necessary.
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a. [2 points] Does the series Z anbn converge?
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b. [2 points] Does the series Z(—I)”bn converge?
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c. [2 points| Does the series Z v/ by, converge?
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f. [2 points] Does the series z e converge?
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@{ [10 points] Consider an outdoor pool initially filled with 20,000 gallons of water. Each day 4%
of the water in the pool evaporates. Each morning at 10:00am, W gallons of water are added
back to the pool where W is a constant.
a. [3 points] Let A, be the number of gallons of water in the pool immediately after water
is added back to the pool for the nth time. Given that A; = 19200 + W, find A3 and As.
Put your final answers in the answer blanks.
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b. [4 points] Find a closed form expression for A, (i.e. evaluate any sums and solve any
recursion). Note your answer may contain the constant wW.
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c. [3 points] If the pool has a maximum capacity of 25,000 gallons, find the largest value of
W so that the pool does not overflow eventually.

A
We need (O,Qé)n.zoooo + W &D'q:é__)_ffj: ¢ 25000
0. -

-Gzr- every n) o 6fuivc¢|e,\-\\j

w s (25-000 = (G,?é)n- 20000)

e

(o.96)"_1

046-1
\w .
L"(I\ f\‘%ﬂ/’ﬂ\l_ (‘]H S,"AC - 25000‘(1-0,76)’ /000} _

University of Michigan Department of Mathematics L “Winter, 2014 Math 116 Exam 3 Problem 2 (pooky™
o At M uj+ ave w 5/000' sg and

When e (000w bave A= /o a4 (-co08)s 25000 which 15 <2590, \ 3 _10:

\



