
Kutztown University November 9, 2018 MATH 181-050 – Calculus I

By signing below, you attest that you have neither given nor received help of any kind on this exam.

Signature: Printed Name:

Instructions: Show work to get full credit (the correct answer may NOT be enough). Do

all your work on the paper provided. Write clearly! Double check your answers!

You will not receive full credit for using methods other than those discussed in class.

Calculators are not permitted.
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Problem Available Your

Number Points Points

1 5

2 8

3 8

4 6

5 5

6 6

Total 38
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1. [(5)]Consider the implicitly defined curve defined by the relation below:

x2 − x3y2 + y3 = 1

(a) [3]Determine the slope of the curve at any point (x, y).

(b) [2]Find the equation of the tangent line to the curve at (1, 1).
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2. [(8)]Suppose that f is a continuous function everywhere, and the first derivative is given by

f ′(x) =
4− x2

(2x− 1)2/3

(a) [3]Find all the critical points of f .

(b) [3]Construct a sign chart on the number line to find the intervals on which f is increasing and de-

creasing.

(c) [2]Determine the x-values that correspond to local extrema of f(x), and indicate whether the point

corresponds to a local min or local max.
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3. [(8)]Consider the function f(x) = x4 − 50x2 on the closed interval [−1, 5].

(a) [2]Find all critical points and candidate inflection points of this function on the given interval.

(b) [2]Determine the location of all local maxima and minima of this function on the given interval using

the second derivative test.

(c) [2]Determine the location of the absolute minimum and absolute maximum of the function on the

given interval.

(d) [2]Determine the intervals (on the real number line) for which this function is concave up and concave

down.
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4. [(6)]Consider the two functions, f(x) = x2 − x and g(x) = |x|.

(a) Does f satisfy the hypotheses of the Mean Value Theorem on the interval [−1, 1]? If yes, explain

briefly why. If no, explicitly state which part(s) of the hypothesis is not met.

(b) Does f satisfy the hypotheses of Rolle’s Theorem on the interval [−1, 1]? If yes, explain briefly why.

If not, explicitly state which part(s) of the hypothesis is not met. If it does satisfy the hypothesis,

determine the value c that is guaranteed to exist.

(c) Does g satisfy the hypotheses of Rolle’s Theorem on the interval [−1, 1]? If yes, explain briefly why.

If no, explicitly state which part(s) of the hypothesis is not met. If it does satisfy the hypothesis,

determine the value c that is guaranteed to exist.
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5. [(5)]Farmer Ken wants to build a rectangular pen against a barn with an area of 2700 ft2. He decided that

he does not need fencing along his barn, but does want the pen to be divided into two equal sections by

one interior fence that runs perpendicular to the barn. What dimensions should the rectangular pen be

to use the least amount of fencing? Be sure to justify your answer with an appropriate derivative test.
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6. [(6)]Compute the following limits. If you use L’Hôpital’s Rule, state the indeterminate form.

(a) [2]lim
x→0

3− 2x

2x + 3

(b) [2]lim
x→2

e2x−4 − 1

x2 − 4

(c) [2]lim
x→0

x2 csc2(x)

Page 8 of 8


