


MA 16010 Extra Credit # 2 DUE DATE: Wednesday 10/14 @ 1:30 PM EDT

This is an optional assignment that will be worth 2 points of extra credit. You must show work to get credit.

NOTE: These are just review problems of Lectures 11-18; these are not necessarily representative of the
problems of the exam. The exam can (and most likely will) have different problems.

Directions:

1. For credit, you only need to complete 2 problems on the next page; though, I encourage you
to at least attempt every problem. Clearly mark the question number and your final answer.

2. Submitting the Assignment: Scan your work and save it as a PDF file (any other filetype is not
allowed). Submit the assignment electronically using the Qualtrics Survey Link (the link is on the
assignment on Brightspace).

3. The answers will be given in the lecture after the due date (10/14). Therefore, no late submissions
will be allowed.

Topics of Exam 2:

• Lecture 11: The Chain Rule; Derivative of the Natural Logarithmic Function

• Lecture 12: Higher Order Derivatives

• Lecture 13: Implicit Differentiation

• Lecture 14-15: Related Rates

• Lecture 16: Relative Extrema and Critical Numbers

• Lecture 17: Increasing and Decreasing Functions and the First Derivative Test

• Lecture 18: Concavity; Inflection Points and the Second Derivative Test
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Problem 1. Find f ′(1) if:

f(x) = ln 4

√
4 + 4x

4− x
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Problem 2. Find the initial acceleration of a particle if its position after t
seconds is given by:

s(t) = ln(t2 + 1)

Express your final answer in
m

s2
.
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Problem 3. Given the algebraic curve x2 + 4xy + y2 = 13. What is the
equation of the line tangent to the curve at the point (x, y) = (2, 1)?
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Problem 4. A baseball diamond is a square with 90 ft on each side. A player
runs from first base to second base at 13 ft/sec. At what rate is the player’s
distance from home base increasing when he is half way from first to second
base?

Home

1st Base

2nd Base

3rd Base

90 ft
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Problem 5. (OPTIONAL...very optional) Repeat Problem 4, but re-
place 13ft/s with an arbitrary speed v ft/s and 90ft with an arbitrary length
ℓ ft.
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Problem 6. Sand pours onto a surface at 19 cm3/s, forming a conical pile
with a base diameter that is always equal to the pile’s altitude. How fast is
the altitude of the pile increasing when the pile is 5 cm high?

[NOTE: The volume of a cone with base radius r and height h is V = 1
3πr

2h]
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Problem 7. Find the critical numbers of y = x2ex.
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Problem 8. For the function f(x) = x3 − 6x2 − 15x+ 4:

(i) When is f increasing and concave upward?

(ii) When is f increasing and concave downward?

(iii) When is f decreasing and concave upward?

(iv) When is f decreasing and concave downward?

(v) State the locations (x-coordinates) of any relative maximums, relative
minimums, and inflection points.




