Math 224: Exam 2 Name

Spring 2016 Instructor

Problem 1 2 3 4 5 6 7 8 Total Course Points
Points 10 10 10 15 10 10 10 25 100 300
Score

- Calculators and/or other electronic devices are not permitted for this test.

- Show your work unless the problem requires only a short answer. You may not use L’Hopital’s
Rule to evaluate limits on this exam.

- There are problems on the front of all pages. If you need more room, use the backs of the pages
for scrap paper.

- It is highly advised that you complete this exam in pencil rather than pen.

- You have exactly 90 minutes, starting from the beginning of class, to complete this exam.
When the time is up, stop writing and turn in the exam to your instructor. Students who continue
writing after time is called may be penalized.




1. (10 points)

Find the equation of the tangent line to the curve 4x? + 2xy — xy> = 0 at the point (1, 2).



2. (10 points)

Fred tosses a pebble into a pond at exactly 12:00 PM. Immediately, a circular ripple spreads out
from the impact, and the radius of the ripple grows at a rate of 0.25 feet per second. What is the
rate of growth of the area inside the ripple at exactly 12:01 PM?



3. (10 points)

A 13-foot ladder is leaning toward against a wall and sliding downward toward the floor such
that the distance between the base of the ladder and the wall is increasing by 3 feet per second.
How fast is the angle between the floor and the ladder changing when the distance between the
base of the ladder and the wall is 12 feet?



4. (15 points)

A drone’s height (in feet above the ground) is given as a function of time (in seconds) by
h(t) = —27t + 18t? — 3t3, where 0 < t < 4. Answer the following questions and include
proper units as part of your answer.

a) What is the velocity of the drone when t = 2?

b) What is the acceleration of the drone when t = 2?

c) On what time interval(s) is the drone moving downward? Justify your answer.

d) Find the total distance traveled by the drone in the time interval fromt = 0 to t = 4.



5. (10 points)

a) Find the linearization L(x) of the function f(x) = x°/+ when a = 16.

b) Use your answer from part a) to estimate the value of 157,



6. (10 points)
Let g(x) = x — 3x /3.

Find the absolute maximum and the absolute minimum of g on the interval [—1, 2].



7. (10 points)

Evaluate each of the following limits. Show all necessary work.
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8. (25 points)

2x

Suppose £ (x) =
’ _ —2(x+1) 1" _ 4(x+2)
Then f'(x) = 7 and f (x) = T

a) Find the domain of f.

b) Indicate the intervals where f satisfies the given condition. Support your answers.

f is increasing on

f is decreasing on

f is concave upward on

f is concave downward on

c) Find ordered pairs for each of the following. Write “none” if the function does not have the
specified characteristic. Provide support for your answers.

f has a local minimum at

f has a local maximum at

f has points of inflection at

d) Give the equations of all asymptotes. Write “none” if the function does not have any
asymptotes of the specified type. Use appropriate limits to justify your answer.

f has horizontal asymptote(s)

f has vertical asymptote(s)

e) On the next page, use the information found above to sketch the graph of f. Be sure to label
your axes appropriately.



GRAPH FOR PROBLEM #7




1. (10 points)

Find the equation of the tangent line to the curve 4x? + 2xy — xy* = 0 at the point (1, 2).
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2. (10 points)

Fred tosses a pebble into a pond at exactly 12:00 PM. Immediately, a circular ripple spreads out
from the impact, and the radius of the ripple grows at a rate of 0.25 feet per second. What i is the
rate of growth of the area inside the ripple at exactly 12:01 PM?
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3. (10 points)

A 13-foot ladder is leaning toward against a wall and sliding downward toward the floor such
that the distance between the base of the ladder and the wall is increasing by 3 feet per second.
How fast is the angle between the floor and the ladder changing when the distance between the

base of the ladder and the wall is 12 feet?
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4. (15 points)
A drone’s height (in feet above the ground) is given as a function of time (in seconds) by

h(t) = —27t + 18t2 — 3t3, where 0 < t < 4. Answer the following questlons and include
proper units as part of your answer.

a) What is the velocity of the drone when t = 2?
vi) = W) = —27 vt -4€7
V(&) = —27 +36(D - 12)" |
T -7 +7 -3 = (I\“GJV/5QC.
b) What is the adceleration of the drone when t = 2?
o) = viE) =h"(+) = 36 - gL
a(2) = 3¢ -18(2) = 0O 41-%/5&2.

c¢) On what time interval(s) is the drone moving downward? Justify your answer.

Mo ving do wn word = \/L‘H < O

- =
94t + 3L -27 <0 v — | =

AUyt 43) €O QU dhne 5 movmy Oreawed
(LD ) =0 e ged< | w0 3<t2Y

d) Find the total distance traveled by the drone in the time interval from t = O to t = 4.
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5. (10 points)

a) Find the linearization L(x) of the function f(x) = x*/+ whena = 16.
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b) Use your answer from part a) to estimate the value of 15%/a,
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6. (10 points)
Let g(x) = x — 3x'/3.

Find the absolute maximum and the absolute minimum of g on the interval [—1, 2].
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7. (10 points)

Evaluate each of the following limits. Show all necessary work.
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8. (25 points)

Suppose f(x) = (x_z_’;)z
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b) Indicate the intervals where f satisfies the given condition. Support your answers in the space
below.
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c) Find ordered pairs for each of the following. Write “none” if the function does not have the
specified characteristic. Provide support for your answers in the space below.
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d) Give the equations of all asymptotes. Write “none” if the function does not have any

asymptotes of the specified type. Use appropriate limits to justify your answer in the space
below. ‘

f has horizontal asymptote(s) %r = QO

f has vertical asymptote(s) K :l
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¢) On the next page, use the information found in parts a) through d) to sketch the graph of f. Be
sure to label your axes appropriately.
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