
Math F251 Midterm 2 Spring 2021

Name: Section: � FXA (Sus)
� FXB (Maxwell)
� UX1 (Jurkowski)

Rules:
You have 60 minutes to complete the exam.

Partial credit will be awarded, but you must show your work.

A scientific or graphing calculator (without symbolic manipulation) is allowed.

A one page sheet of paper (8 1/2 in. x 11 in.) with handwritten notes on one side is allowed.

No other aids are permitted.

Place a box around your FINAL ANSWER to each question where appropriate.

Turn off anything that might go beep during the exam.

Academic Integrity Statement:
All students must affirm the following statements by initialing in the blanks provided. Students
using their own paper must write out the statements in full.

I will not seek or accept help from anyone.

I will not use books, the internet or other disallowed aids.

I understand correct answers without sufficient supporting work will be marked incorrect.

Problem Possible Score

1 10

2 10

3 10

4 12

5 10

6 10

Extra Credit 3

Total 62
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1. (10 points)

Consider the function
f (t) =

t
1 + t2 .

a. Find the critical number(s) of f (t) on the interval [0, 4]

b. Find the absolute maximum and absolute minimum values of f (t) on the interval [0, 4].

2. (10 points)

a. Find the linearization of g(x) =
√

x at a = 100.

b. Use your result in part a. to approximate
√

100.5.

2



Math 251: Midterm 2 31 March 2021

3. (10 points)

Evaluate the following limits. [Note: You should be careful to apply L’Hospital’s rule only when appro-
priate.]

a. lim
x→0

x2

1 − cos(x)

b. lim
x→0+

x ln(x)

c. lim
θ→π

1 − cos(2θ)
cos(θ)
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4. (10 points)

Consider a secret function f (x). We have computed for you

f ′(x) =
2(x2 − 1)
(x2 + 1)2 and f ′′(x) =

4x(3 − x2)
(x2 + 1)

.

For full credit, show your work.

a. Find the intervals where f (x) is increasing and decreasing.

b. Find the intervals where f (x) is concave up and concave down.

c. Classify, with justification, all critical points of f (x).
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Continued....

d. In fact, for this secret function f (0) = 1 and f (1) = 0. Sketch the graph of any function that is
consistent with this fact and the data from parts a-c. Denote any points of inflection on your graph with
a square box.

−� −� � �
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5. (10 points)

An open faced metal box with a square bottom is to be constructed satisfying with the following con-
straints:

1. The volume is 1200 cm2.

2. The bottom is made of silver costing 6 dollars per square centimeter, and the sides are made of
copper costing 2 dollars per square centimeter.

a. If the base of the box is 10cm in width and the height of the box is 12cm, how much do the
materials cost to build the box?

b. What dimensions of the box minimize the material costs? Include units in your answer.
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6. (10 points)

A hot air balloon is rising straight up at a rate of 40 meters per minute. You are 200 meters away from the
balloon’s launch site. How fast is the distance between you and the balloon increasing when the balloon
is 80 meters in the air?

Extra Credit. (3 points)

Compute lim
x→∞

x1/x.

7


