84 CHAPTER 1 Limits and Their Properties

EXERCISES FOR SECTION 1.5
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Rate of Change A 25-foot ladder is leaning against a house
(see figure). If the base of the ladder is pulled away from the
house at a rate of 2 feet per second, the top will move down the
wall at a rate of

2x
r = ——fi/sec
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where x is the distance between the base of the ladder and the
house.

(a) Find the rate r when x is 7 feet.
(b) Find the rate r when x is 15 feet.
(c) Find the limit of r as x—25".

Figure for 47

Rate of Change A patrol car is parked 50 feet from a long
warehouse (see figure). The revolving light on top of the car
turns at a rate of % revolution per second. The rate at which the
light beam moves along the wall is

Figure for 48

r = 507rsec? # ft/sec.

(a) Find the rate r when 6 is m/6.
(b) Find the rate r when 6 is 7/3.
(c) Find the limit of r as 8—(m/2)".
Illegal Drugs The cost in millions of dollars for a govern-
mental agency to seize x% of an illegal drug is
528x

C=—/——" 0%¢ 100.

00—+ x < 100
(a) Find the cost of seizing 25%.
(b) Find the cost of seizing 50%.
(c) Find the cost of seizing 75%.
(d) Find the limit of C as x — 100~
Average Speed On a trip of d miles to another city, a truck
driver’s average speed was x miles per hour. On the return trip

the average speed was y miles per hour. The average speed for
the round trip was 50 miles per hour.

(a) Verify thaty = What is the domain?
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(b) Complete the table.
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Are the values of y different than expected? Explain.
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{c) Find the limit of y as x —»25%.
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Relativity According to the theory of relativity, the mass m
of a particle depends on its velocity v. That is,
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where m, is the mass when the particle is at rest and c is the
speed of light. Find the limit of the mass as v approaches ¢~

Think About It Use the graph of the function f (see figure)
to sketch the graph of g{x) = 1/f(x) on the interval [—2, 3].
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Numerical and Graphical Reasoning A crossed belt
connects a 20-centimeter pulley (10-cm radius) on an electric
motor with a 40-centimeter pulley (20-cm radius) on a saw
arbor (see figure). The electric motor runs at 1700 revolutions
per minute.

(a) Determine the number of revolutions per minute of the saw.

(b) How does crossing the belt affect the saw in relation to the
motor?

(c) Let L be the total length of the belt. Write L as a function of
¢, where ¢ is measured in radians. What is the domain of
the function? [Hint: Add the lengths of the straight sections
of the belt and the length of the belt around each pulley.]

(d) Use a graphing utility to complete the table.

¢} 0.3 0.6 0.9 1.2 L5 ]I

: |

(e) Use a graphing utility to graph the function over the appro-
priate domain.

(f) Find

lim L.
d->(m/2)~

Use a geometric argument as the basis of a second method
of finding this limit.
i im L.
(g) Find ‘ﬁlin[}




