2.6 Related Rates

Guidelines for Solving Related-Rates Problems —

1. Identify all given quantities and quantities to be determined. Make a sketch and label the
guantities, if needed.

2. Write an equation involving the variables whose rates of change either are given or are to be
determined.

3. Use the Chain Rule to implicitly differentiate both sides of the equation with respect to time t.

4. After completing step 3, substitute into the resulting equation all known values for the
variables and their rates of change. Then solve for the required rate of change.

Example: Find the rate of change of the distance between the origin and a moving point on the graph of
y=x ? +1 if dx/dt = 2 centimeters per second. w \ A'\-
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Example: The radius r of a circle is increasing at a rate of 4 centimeters per minute. Find the rates of
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change of the area when (a) r=8 cm and (b) r =32 cm.
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Example: Let A be the area of a circle of radius r that is changing with respect to time. If dr/dt is
constant, is dA/dt constant? Explain.
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Example: The formula for the volume of a coneis V' = gﬂ'l"zh . Find the rates of change of the volume if

dr/dt is 2 inches per minute and h = 3r when (a) r = 6 inches and (b) r = 24 inches.

l_)«ev\ A!DH\S rela\led coles Prb\o\ems A-r‘3 ‘o e,\nm‘ma,l-e, verables
;(’ P°55'\O\t. \A.)l\'\n. \/\-_3‘- :-\—ﬂ“rl(3\.\ < ﬂ'/-'5
IF V= theo év_g,wlgr
dt Iy
+ dv 2
i_i:a«r(w..xcz.n/m AN EELICATONEIN

=216t i), = 345 ™ frun



Example: A construction worker pulls a five-meter plank up the side of a building under construction by
means of a rope tied to one end of the plank. Assume the opposite end of the plank follows a path
perpendicular to the wall of the building and the worker pulls the rope at a rate of 0.15 meter per
second. How fast is the end of the plank sliding along the ground when it is 2.5 meters from the wall of
the building?
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Example: A man 6 feet tall walks at a rate of 5 feet per second away from a light that is 15 feet above
the ground. When he is 10 feet from the base of the light,

a) at what rate is the tip of his shadow moving?
b) at what rate is the length of his shadow changing? E
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