
Name:

Signature:

I accept full responsibility under the Haverford Honor System for my conduct on this exam.

Math 113 Final Exam
Shonkwiler

Instructions: You are welcome to use one sheet of notes, but no other references or tools are allowed
(no textbooks, no calculators, etc.). This is a 2 hour exam. To receive full credit for a correct answer
you must demonstrate how you arrived at that answer. To receive partial credit for an incorrect answer
your work must be clearly explained. Please hand in your exam with the honor pledge signed.
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1. If f(x) = x
ln x , find f ′(e3).

2. At what value(s) of x (if any) is the function f(x) defined below discontinuous?

f(x) =


x2 + 4x+ 5 if x < −2
x
2 if − 2 ≤ x ≤ 2

1 +
√
x− 2 if x > 2
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3. Find the equation of the tangent line to the curve

x cos y = 1

at the point
(
2, π3

)
.

4. A particle moves so that its position at time t is given by

s(t) =
√

3t2 + 4.

If v(t) is the velocity of the particle at time t, what is limt→+∞ v(t)?
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5. A technical writer is producing a book which must have 1-inch side margins and 2-inch top and bottom
margins. If the area of the page can be at most 50 in2, what dimensions give the most printed area
per page?

6. Suppose f(t) = 2t+ cos t. Evaluate the definite integral∫ π/2

−π/2
f(t)dt.
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7. Evaluate the limit

lim
x→∞

ln(3 + 2e3x)

6x
.

8. Suppose a rabbit colony starts with 20 members and grows (at least for the first few years) at a rate
proportional to its size. If there are 45 rabbits after two years, how many rabbits were there after 1
year? (Note: Your answer should be an integer)
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9. Consider the function f(x) = 1− e−x3

.

(a) What are the domain and range of f?

(b) What is the inverse of f (i.e., what is the function f−1)?
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10. As a spherical raindrop falls, it evaporates (i.e. loses volume) at a rate proportional to its surface area.
Show that the radius of the raindrop decreases at a constant rate. (Hint: the volume of a sphere of
radius r is 4

3πr
3, and the surface area is 4πr2)

11. Suppose f ′(t) = 3et − 2 sec t tan t and that f(0) = 4. Give a formula for f(t).
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