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5. [9 points]
Second base
Evita
y

During the annual Srebmun Foyoj kickball game, Lar Getni
kicks the ball and runs from home plate to first base, while
Evita Vired runs from first base to second base.
Let x be the distance between Lar and first base, y be the Third
distance between Evita and first base, and z be the distance base
between Lar and Evita, as shown in the diagram on the right.
90 ft
Note that the bases are arranged in a square and that the
distance between consecutive bases is 90 feet.

First
base

z
x
Lar
Home plate

At the moment when Lar is halfway from home plate to first base, Evita is two thirds of the
way from first base to second base. At this moment, Lar is running at a speed of 32 ft/s, and
Evita is running at a speed of 36 ft/s. The questions below all refer to this moment.
Throughout this problem, remember to show your work clearly, and include units in your
answers.
a. [5 points] At the moment when Lar is halfway to first base, at what rate is the distance
between Lar and Evita changing? Is the distance increasing or decreasing?

Answer:

The distance is (circle one)

increasing

decreasing
.

at a rate of
b. [4 points] At the moment when Lar is halfway to first base, at what rate is the area of
the right triangle formed by Lar, Evita, and first base changing? Is the area increasing
or decreasing?

Answer:

The area is (circle one)
at a rate of
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increasing

decreasing
.
Fall, 2015 Math 115 Exam 3 Problem 5 (baseball)

Math 115 / Final (April 21, 2016)

page 4

3. [8 points] A man, who is 28 feet away from a 30 foot tall street lamp, is sinking into
quicksand. (See diagram below.) At the moment when 6 feet of him are above the ground, his
height above the ground is shrinking at a rate of 2 feet/second.

Street lamp (30 feet tall)

Man
Shadow
28 feet
Throughout this problem, remember to show your work clearly, and include units in your
answers.
a. [3 points] How long will the man’s shadow (shown in bold in the diagram above) be at
the moment when 6 feet of him are above the ground?

Answer:
b. [5 points] At what rate is the length of the man’s shadow changing at the moment 6 feet
of him are above the ground? Is his shadow growing or shrinking at that moment?

Answer:

The man’s shadow is (circle one)
at a rate of
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growing

shrinking
.

Winter, 2016 Math 115 Exam 3 Problem 3 (shadow)

Math 115 / Final (Friday, December 14, 2018)

page 5

4. [7 points] Casey is making a documentary about the wildlife that lives in a local cave. She found a
spider of a new species climbing down along the ceiling of the cave (as shown in the diagram
below). Here
• x is the spider’s distance to the right, in ft, of the camera
• y is the height, in ft, of the spider from the ground
• θ is the angle, in radians, made by the ground and the line joining Casey’s camera and the
spider.
The camera is following the spider as it walks
along the ceiling of the cave. Find the rate
at which the angle θ is changing when the
following conditions hold:
• The spider is 10 ft above the ground.
• The spider’s distance to the right of the
camera is increasing at 0.4 feet per second.
• The spider’s height is decreasing at a rate
of 0.2 feet per second.
• The angle θ =

π
radians.
6

Use the equation

y
.
x
satisfied by the variables x, y and θ to find your answer. Include units. Show all your work.
tan(θ) =

Answer:
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4. [10 points]
a. [5 points]
Sam is pouring concrete into a hole in the shape of
a triangular prism. The hole is 4 meters wide, 4
meters long, and 6 meters deep at its deepest point.
A partially filled hole with the correct dimensions is
shown to the right.
Sam is looking down into the hole and observes that
the rectangular top surface of the concrete is growing
at a rate of 0.8 meters squared per minute. Find the
rate at which the depth of the concrete is growing.
Include units.

4
4

6

Answer:
b. [5 points]
Donna is pouring concrete into a different hole, which is in the shape
of a horn as shown to the right. When the concrete has been poured
to a depth of h meters and its surface has radius r, the volume of
the poured concrete is given by
V =

r

π 2
r h.
7

When the depth of the concrete that has been poured is 0.8 meters,
the radius of its surface is 0.5 meters, the radius is growing at a rate
of 5 meters per hour, and the volume is growing at a rate of 2 cubic
meters per hour. How fast is the depth changing? Include units.

h

Answer:
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7. [10 points] Clarissa is driving a truck of showpigs,
heading due north away from an intersection, while
her photographer’s van is due east of the intersection and driving due west, as shown to the right.

North
West
Clarissa’s truck

South

For time t measured in seconds after noon, let c(t)
be the speed of Clarissa’s truck, and let p(t) be the
speed of the photographer’s van, both measured in
meters per second (m/s). Graphs of c(t) and p(t)
are shown below.
y

photographer’s van

y
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At t = 20, Clarissa is 1000 meters from the intersection, and her photographer’s van is 2400 meters
from the intersection. Throughout this problem, be sure your work is clear.
a. [5 points] At t = 20, is the distance between the two vehicles increasing or decreasing? At
what rate?

Answer:

increasing

decreasing

at a rate of:

m/s

b. [2 points] How far from the intersection is the photographer’s van at t = 35?

meters

Answer:
c. [3 points] What is the distance, in meters, between the two vehicles at t = 35?

Answer:
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