AP Calculus
Related Rates Worksheet

1. A small balloon is released at a point 150 feet from an observer, who is on level ground. If the balloon
goes straight up at a rate of 8 feet per second, how fast is the distance from the observer to the balloon
increasing when the balloon is 50 feet high?
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. Water is pouring into a conical tank at the rate of 8 cubic feet per minute. If the height of the tank 15 12
foet and the radius of its circular opening is 6 feet, how fast is the water level rising when the water is 4
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feet deep?
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3. Achildis flying akite. Ifthekite is 90 feet above the child’s hand level and the wind is blowing it on a " d’b
horizontal course at 5 feet per second, how fast is the child letting out the cord when 150 feet of cord is / b"(

out? (Assume the cord forms a straight line — i.e. there is no slack in the string.) 2 2y
7 & s
X+ 8"
z -
t490" = ¢
Ac
S

Z%%’f(D :20&[6

202(S) = 2(150) $5

1200 = 200 4< e

200
gf; 4 pjf/se/c.




M

AP Calculus
Related Rates/Implicit Differentiation Worksheet

1. Sand is falling off a conveyor belt at a rate of 12 cubic feet per minute into a conical pile. The diameter
of the pile is four times the height. At what rate is the height of the pile changing when the pileis 10

feet high?
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2. A ladder 25 feet long is leaning against a house. The base of the ladder is pulled awa}-f%? the wall at a Mil
rate of 2 feet per second.
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a. How fast is the top of the ladder movmg down the wall when the base of the ladder is 12 feet
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b. Consider the triangle formed by the side of the house, the ladder, and the ground. Find the rate at
which the area of the triangle is changing when the base is 12 feet from the wall.

a7 =1 A= 7 b-h
M %'[ff_ '/Zglb“jk Abp)
2‘2‘—4’—, 15. 3669 .ﬂ/nc © = Yy z(ﬁﬁ)«l(/ows)lz)

Fmd the rate at which the angle between the ladder and the wall of the house is changing when
the base of the ladder is 12 feet from the wall. ){
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Differentiate implicitly.
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5. Determine y” fortheequatlon ¥ +2y°—x=5 /% éz fo)('ls)-(qt%
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6. Find equations of the tangent and normal lines to f(‘e) ={Y1-2x+x> atx=1. Give your answer in /s 1——
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