Eelated Rates

. Belated rate problems frequently involve observing the »zrs of one quantity that is related in some way (frequently viaa
composition) to the rate of other quantities whose rates are known. (henge the term ‘related rates”). Since they deal with
rares, such situations lend themselves nicely to a caleulus application of v \ ! Ifthe
relationship between the quantities is in the form of a composition. then. upon differentiatinz, make sure to

use chﬂlln vy |¢ . And therefore, don’tforget that _|m pl I'('PI' differentiation may make
the alzebra a LOT easier. So, before plunging into a plethora of differentiation formulas, pause and consider easier routes
if they are applicable.

.. With vour group mates, think of a few ‘big” situations in our nation or world that may itvvolve related rates (hint: vou
might consider the one on the other handowr to be one example):
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Many many more (we listed many in class!)



http://mathdemos.gcsu.edu/mathdemos/relatedrates/relatedrates.html
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L\'. If many related rate problems are of the form as the one gbove, what is a 2ood|STRATEGY| to follow
when setting them up”
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L-TII. Alow flving jet aircraft coveting a straizht course is tracked bv a radar station set § miles to one side of the flizht
path {zee figure). Let = distance from a reference marker on the course, and s= direct distance from the aircraft to

the radar unit. A radar unit can measure only the “range” s and the rate of change ds'dr . Suppose at the time of the

radar reading, the jetis 10 miles from the sensor and this distance is increasing at 300mph. Find the actual speed of

the aitcraft.
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h[[ Here's an example involving a theater (lighting) application:
An off Broadway is exactly § feet tall. One night, he delivers a stirring soliloquy on stage. For dramatic effect, he is

illuminated only by a single footlight, which is at the same level as the floor of the stagesz feet behind the footlight is the
grtical backdrop of the stage. As the actor nears the peak of his soliloquy, he begins walking toward the audience (and



http://mathdemos.gcsu.edu/mathdemos/relatedrates/airplanedemo.gif
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