
Math 116 — Practice for Exam 1

Generated September 10, 2017

Name:

Instructor: Section Number:

1. This exam has 4 questions. 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.

2. Do not separate the pages of the exam. If any pages do become separated, write your name on them
and point them out to your instructor when you hand in the exam.

3. Please read the instructions for each individual exercise carefully. One of the skills being tested on
this exam is your ability to interpret questions, so instructors will not answer questions about exam
problems during the exam.

4. Show an appropriate amount of work (including appropriate explanation) for each exercise so that the
graders can see not only the answer but also how you obtained it. Include units in your answers where
appropriate.

5. You may use any calculator except a TI-92 (or other calculator with a full alphanumeric 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 3′′ × 5′′ note card.

6. If you use graphs or tables to obtain an answer, be certain to include an explanation and sketch of the
graph, and to write out the entries of the table that you use.

7. You must use the methods learned in this course to solve all problems.

Semester Exam Problem Name Points Score

Winter 2010 1 7 7

Winter 2017 1 5 counting money 12

Winter 2012 1 1 12

Winter 2013 1 8 tortoise+hare 11

Total 42

Recommended time (based on points): 38 minutes
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7. [7 points] Given is a graph of g
′(x). Sketch a graph of g(x) on the provided axes given that

g(0) = 0 and g(x) is continuous. On your graph, label any local maxima, minima, and points
of inflection.
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5. [12 points] Several high-ranking Illuminati officials are relaxing while counting their money.
There is so much money to count that the process takes many hours. The rate (in millions of
dollars per hour) at which they count the money is given by the function M(t), where t is the
number of hours since they began counting. Several values of this function are given in the
table below.

t (hours) 0 2 4 6 10 14

M(t) (million $/hour) 5 6 11 12 10 3

Note: The function M(t) is continuous. Between each of the values of t given in the table,
the function M(t) is always increasing or always decreasing.

a. [2 points] Write, but do not evaluate, a definite integral that gives the total amount of
money, in millions of dollars, the officials counted from the time they started until the
time when they were counting the money the fastest.

b. [3 points] Write out the terms of a left Riemann sum with 3 equal subdivisions to
estimate the integral from (a). Does this sum give an overestimate or an underestimate
of the integral?

c. [4 points] Based on the data provided, write a sum that gives the best possible
overestimate for the total amount of money, in millions of dollars, counted during the
first 14 hours of counting.

d. [3 points] What is the difference, in millions of dollars, between the best possible
overestimate and the best possible underestimate for the total amount of money counted
during the first 14 hours of counting?

University of Michigan Department of Mathematics Winter, 2017 Math 116 Exam 1 Problem 5 (counting money)
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1. [12 points] Indicate if each of the following is true or false by circling the correct answer. No
justification is required.

a. [2 points] If
∫
2

0
3f(x) + 1 dx = 8, then

∫
2

0
f(x) dx = 2.

True False

b. [2 points] If
∫
b

a
f(x)dx = 2 and

∫
b

a
g(x)dx = −3 then

∫
b

a
f(x)g(x)dx = −6.

True False

c. [2 points] If f(x) =
∫
0

−2x

√
1 + t4dt then f(x) is increasing.

True False

d. [2 points] If
∫
1

0
f(x)dx ≤

∫
1

0
g(x)dx then f(x) ≤ g(x) for 0 ≤ x ≤ 1.

True False

e. [2 points] If g(x) is odd and
∫
3

1
g(x)dx = 2, then

∫
1

−3
g(x)dx = −2.

True False

f. [2 points] If f(t) is measured in dollars per year, and t is measured in years, then
∫
b

a
f(t)dt

is measured in dollars per years squared.

True False

University of Michigan Department of Mathematics Winter, 2012 Math 116 Exam 1 Problem 1
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8. [11 points] A tortoise and a hare decide to race. They decide to race a straight 5 kilometer
course. The race starts at 12pm. The hare is much faster than the tortoise, so he’s confident
that he’ll win. The hare runs very fast for 30 minutes, getting to what it knows is the half-way
point. The hare is tired (it had been studying for exams the night before), so it decides to take
a nap. It falls asleep for 5 hours, wakes up, discovers that (now that it’s 5:30) it’s dark, and
runs to the finish line, arriving at 6pm. When it gets there, it’s surprised to see the tortoise
is already there. “I hope you enjoyed your nap! I’ve been here for an hour, since 5 o’clock!”
the tortoise says. “Steady and slow is the way to go: I kept going the same speed the whole
time.”
Let H(t) be the hare’s velocity and T (t) be the tortoise’s velocity, in km per hour, where t is
measured in hours after 12pm.

Let

R(t) =

∫
t

0

H(s)ds−

∫
t

0

T (s)ds.

a. [1 point] At times when R(t) > 0, who is winning the race?

b. [2 points] What is the practical interpretation of the function |R(t)|? Include units.

c. [3 points] For what values of 0 ≤ t ≤ 6, does R(t) = 0?

University of Michigan Department of Mathematics Winter, 2013 Math 116 Exam 1 Problem 8
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d. [2 points] For what values of 0 ≤ t ≤ 6 is the function
dR

dt
< 0?

e. [3 points] Write down a definite integral that represents the hare’s average velocity from
12 to 12:30. What is the value of the hare’s average velocity during this time?

University of Michigan Department of Mathematics Winter, 2013 Math 116 Exam 1 Problem 8


