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MAT 136: Calculus I - Fall 2014

Exam 3 Supplemental Problems

Function Analysis/Graphing

Sketch the graph of the following functions.
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(¢) h(z) = 25/3 — 542/3
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Optimization

@ Fmdm nu@h that their product is 192 and the sum of the first and three times the

s

second 15 as small as possible.
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@ A farmer has 500 feet of fencing with which to enclose a pééture fof "azing nuggets The farmer only

need to enclose 3 sides of the pasture since the remaining side is bounded by a river (no, nuggets can’t
swim). In addition, some of the nuggets don’t get along with some of the other nuggets. He plans to

separate the troublesome nuggets by forming 2 adjacent corrals. Determine the dimensions that would
yield the maximum area for the pasture.
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@ ~ An open box is to be made from a 16-inch by 30-inch piece of cardboard by cutting out squares of
equal size from each of the four corners and bending up the sides. What size should the squares be to
obtain a box with the largest volume?
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A piece of cardboard that is 10 x 15 (each measured in inches) is being made into a box without a top.
To do so, squares are cut from each corner of the box and the remaining sides are folded up. If the

box needs to be at least|l inch h deep and no more than 3 inches deepzlwhat is the maximum possible
volume of the box? what is the minimum volume? Ju: ustlfy your answers using calculus.
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1 @
@ - A soup can in the shape of a right c1rcuiar cylinder is to be made from two materials. The material for
the side of the can costs $0.015 per square inch and the material for the lids costs $0.027 per square
inch. Suppose that we desire to construct a can that has a volume of 16 cubic inches. What dimensions

minimize the cost of the can? - L2 l_.
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@ A 20 cm piece of wire could be cut into two pleces One m form asquare and the other
an equilateral triangle or all 20 cm could be used for just the square or just the triangle. How should
the wire be cut to maximize the total area enclosed by the square and triangle? to minimize the area.-
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@ Determine the slope of the tangent line to 4zy + 2y% — z = 22° — 24 at the point (2, —1)
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MAT 136 - Section 4.5 Implicit Differentiation

@ For the curve that satisfies the equation 2(z? + 4?)? = 25(2% — y?) that is shown below

[1)= ContourPlot[2+ (X*2+¥*2) 2= 25% (X*2-¥"2), (%, -4, 4}, {¥., -2, 2),
ContourStyle + {Red, Thick}]

d‘ﬂ/ =0 i
<« “ \ |
(a) Determine ——ZZ 1

d
{b) Identify all point where %Y _ 0 on the graph

z
and then determine their coordinates alge-
braically.

(c) The tangent lines to the curve at z = 3 in-
tersect on the x axes. Determine their point
of intersection.
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Related Rates

@ Suppose x and y are differentiable functions of ¢ and are related by y = z? — 1. Find dy/dt when z = 2
given that dz/dt = 3.

2
u§=><—\
s
ok cﬁév

@ A nugget is dropped into a calm pond, causing concentric circles. The radius of the outer ripple is
increasing at a rate of 2 ft/sec. When the radius is 3 feet, at what rate is the total area of the outer
ripple changing?
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@ A nugget is flying on a flight path 3 miles above the ocean that will take it directly over an island.
If the distance between the nugget and island is decreasing at a rate of 200 mph when the distance
. between them is 5 miles, what is the speed of the nugget?
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A hot-air nugget is rising at a rate of 15 ft/sec when the nugget is 50 ft off the ground. A photographer
is standing on the ground 100 feet from the take-off site. If the photographer keeps the nugget in sight,
what is the rate of change in the photographer’s angle of elevation when the nugget is 50 feet off the

ground? @«
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A spherical nugget is being inflated with air, so that the%%lumezis in
meters per minute. Find the rate of change of the radius when the radius is 5 meters.
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creasing at a rate of 3 cubic

A cop with a radar gun is by the side of the road. The gun measures that a car is approaching the
police officer at 50 mph. At that moment the angle between the road and the line of sight between
the cop and the car is 30°. Is the car violating the 55 mph speed limit?
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Mean Value Theorem

29. Suppose a car that is equipped with an E-Z Pass drives from the toll plaza in Carlisle, PA (milage
marker 226 on the PA Turnpike) to the one in Valley Forge (marker 326) in 1 hour and 15 minutes. A
few days later the driver receives a speeding ticket in the mail. How did the PA state troopers know
that the driver was speeding?

o =Ohrs F(&\ =220 wks s Listaarce in W‘ifé,;'};
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bz
z+2
(a) Verify that f satisfies the hypotheses of the Mean Value Theorem on the interval [+2,4] and then
find all of the values, ¢, that satisfy the conclusion of the theorem.
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30. Consider the function f(z) =
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(b) Why does f not satisfy the hypothesis of the Mean Value Theorem on the interval [—8, 6]
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