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Name:
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1. This exam has 3 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

Fall 2018 2 9 9

Winter 2020 1 10 7

Winter 2020 1 4 5

Total 21

Recommended time (based on points): 19 minutes
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9. [9 points] Consider the function f(x) =







sin(x2)

x
x 6= 0

c x = 0 .

a. [2 points] Find the value of c that makes the function f(x) continuous at x = 0. Show
your work carefully.

Answer: c =

b. [2 points] Let bn be the nth positive value of x such that f(x) = 0.
Write a formula for bn.

Answer: bn =

For parts c and d below, let an =

∫

bn

bn−1

f(x) dx for n ≥ 1.

c. [2 points] Explain why an is an alternating sequence.

d. [3 points] Compute lim
n→∞

an. Provide clear justification and show your work.

Answer: lim
n→∞

an =
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10. [7 points] Consider functions f and g that satisfy all of the following:

• f(x) is defined, positive, and continuous for all x > 1.

• lim
x→1+

f(x) = ∞ (so f(x) has a vertical asymptote at x = 1).

• g(x) is defined and differentiable for all real numbers x, and g′(x) is continuous.

•
d

dx

(

g(x)

lnx

)

= f(x) for all x > 1.

• The tangent line to g(x) at x = 1 is given by the equation y =
1

2
(x− 1). Graphs of g(x)

(solid) and this tangent line (dashed) are shown below.

1 2 3 4

−1

1

2

3

y = g(x)

y = 1

2
(x− 1)

x

y

Determine whether the integral

∫

3

1

f(x) dx converges or diverges.

• If the integral converges, circle “Converges”, find its exact value, and write the exact
value on the answer blank provided.

• If the integral diverges, circle “Diverges” and carefully justify your answer.

Show every step of your work carefully, and make sure that you use correct notation.

Circle one:
∫

3

1

f(x) dx converges to or

∫

3

1

f(x) dx diverges
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3. [7 points] The function g defined by g(x) = ln(x2 + 1) is differentiable for all x in (−∞,∞).

For all x > 0, the function B(x) =
1

x

∫ x

0

ln(t2 + 1) dt gives the average value of g(x) over the

interval [0, x].
Note: Your answers may require one or more integral signs. However, neither the letter g nor
the letter B should appear in your answers.

a. [4 points] Calculate B′(x).

Answer: B′(x) =

b. [3 points] Write a formula for the average value of g′ over the interval [0, x].

Answer: Average value of g′ over [0, x] equals

4. [5 points] Determine whether the integral

∫
3

0

1

xπ/4
dx converges or diverges.

• If the integral converges, circle “Converges”, find its exact value, and write the exact
value on the answer blank provided.

• If the integral diverges, circle “Diverges” and carefully justify your answer.

In either case, you must show all your work and use proper notation. Evaluation of integrals
must be done without using a calculator.

Note that
1

xπ/4
= x−π/4.

Circle one:∫
3

0

1

xπ/4
dx converges to or

∫
3

0

1

xπ/4
dx diverges
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