AP FRQ Review WS: Related Rates

1) Calculator

radius » and height / is givenby V = zrh. 3

the oil slick reaches its maximum volume. Justify your answer.

Oil is leaking from a pipeline on the surface of a lake and forms an oil slick whose volume increases at a
constant rate of 2000 cubic centimeters per minute. The oil slick takes the form of a right circular cylinder
with both its radius and height changing with time. (Note: The volume V of a right circular cylinder with

(a) At the instant when the radius of the oil slick is 100 centimeters and the height is 0.5 centimeter, the
radius is increasing at the rate of 2.5 centimeters per minute. At this instant, what is the rate of change
of the height of the oil slick with respect to time, in centimeters per minute?

(b) A recovery device arrives on the scene and begins removing oil. The rate at which oil is removed is
R(1) = 400¥% cubic centimeters per minute, where ¢ is the time in minutes since the device began
working. Oil continues to leak at the rate of 2000 cubic centimeters per minute. Find the time ¢ when

(c) By the time the recovery device began rcmovmg oil, 60,000 cubic centimeters of oil had already

the time found in part (b). /
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leaked. Write, but do not evaluate, an expression involving an integral that gives the volume of oil at
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5. The inside of a funne] of height 10 inches has circular cross sections, as shown in the figure above. At height A,

516(3 + hz), where 0 < h < 10. The units of r and % are inches.

..(a) Find the average value of the radius of the funnel.
(b) Find the volume of the funnel.
() The funnel contains liquid that is draining from the bottom. At the instant when the height of the liquid is

the radius of the funnel is given by r =

h = 3 inches, the radius of the surface of the liquid is décreas'mg at a rate of %_’- inch per second. At this

instant, what is the rate of change of the height of the liquid with respect to time?
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A circle is inscribed in a square as shown in the figure. The
CIrcumfereﬁce of the circle is increasing at a constant rate of 6
inches p per minute. As the circle expands, the square expands to 2
maintain the condition of tangency. (Note: A circle with radius
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b) At the instant when the area of the circle is 257 square inches, find the rate of fkc = Avea Cive éer;

increase in the arca enclosed between the circle and the square. Indicate units of
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As shown in the figare dbove, water is dmining from s mmws tsank thh height 12 fe eet

aﬁd mmcﬁ.t 3 ﬁze&t into wimdmca mﬁm has a by

feet per minute, {The volume 3 of & cone with radius » and beight i 3s V=
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) Write an expression for the volume of water in ‘ﬁa& eotical tink as a fungtion of & .
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(&) Atwhat rate is the volume of water it the condeal tank changing when k=37
Indicate units of measure,
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5) (Non-Calculus)

A coffeepot has the shape of a cylinder with radius 5 inches, as shown in the figure
above. Let & be the depth of the coffee in the pot, measured in inches, where h is a
function of time {, measured in seconds. The volume V of coffee in the pot is

changing at the rate of ~5xvh cubic inches per secondd. {(The volume V of a evlinder
with radins » and height h s V = n?h.)

(a) Show that % . m“‘?;,
{b) Given that h = 17 at time ! = 0, solve the differential equation %?# = w%};;l for
b »s a function of 14
{e} At what time £ iz the coffeepot empty?
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6 A cylindrical barrel with o diameter

@ {b} Wheu the height of the water is

for & in terms of 1.
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the water in the barrel with respect to time 1 is modeled by i
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of 2 feet contains collacted rainwater, as shown in the fignre above. The

.

water drains out through a valve (not shown) at the bottom of the barrel. The rate of change of the height Fr of

Petf 1 -~ . .
: -1-—0- Ji; , where b is measured in feet and

f is measured in seconds, {The volume ¥V of a cylmd&r with radius r and height & s V = mrzh,}

@ {a} Find the rate of change of the volume of water in the batrel with respect to time when the hmght of the
water is 4 feet. Indicaie units of measure.

3 feet, is the rate of chzmge of the height of the water with respect to time

increasing or decreasing? Explain your reasoning,

{c) Attime ¢ = 0 seconds, the height of the water is 5 feet. Use separation of variables to find an expression

Find 5%
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