More Related Rates Board Problems

(Totally subjective classification system: E - “Easy”, M/E - Moderate/Easy, M - Moderate, D - Difficult)


E1.  A 17-ft ladder is leaning against a wall.  If the bottom of the ladder is pulled along the ground away from the wall at a constant rate of 5 ft/sec, how fast will the top of the ladder be moving down the wall when it is 8 ft above the ground?
E2.  Oil spilled from a ruptured tanker spreads in a circle whose area increases at a constant rate of 6 
[image: image9.wmf].  How fast is the radius of the spill increasing when the area is 9
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E3.  A stone is dropped into a lake, creating a circular ripple that travels outward at a speed of 60 cm/s.  Using related rates, find the rate at which the area within the circle is increasing after (a) 1 s, (b) 3 s, and (c) 5 s.

************************************************************************
M/E1. A water tank has the shape of an inverted circular cone with a base radius of 2m and height 4m. If water is being pumped into the tank at a rate of 2
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, find the rate at which the radius of the surface area of the water is increasing when the water is 3m deep.
M/E2.  A balloon is rising at a constant speed of 5 ft/s.  A boy is cycling along a straight road at a speed of 10 ft/s.  When he passes under the balloon it is 30 ft above him.  How fast is the distance between the boy and the balloon increasing 2 seconds later?
M/E3.  A heap of rubbish in the shape of a cube is being compacted.  Given that the volume decreases at a rate of 2 cubic meters per minute, find the rate of change of an edge of the cube when the volume is exactly 27 cubic meters.  What is the rate of change at that instant of the surface area of the cube?

**********************************************************************
M1. A highway patrol plane flies 3 mi above a level, straight road at a steady 120 mph. The pilot sees an oncoming car and with radar determines at that instant the line of sight distance from the plan to the car is 5 miles and that the line of sight distance is decreasing at a rate of 160 mph. Find the cars speed along the highway.
M2.  Two boats are racing with constant speed toward a finish marker, boat A sailing from the south at 13 mph and boat B approaching from the east.  When equidistant from the marker the boats are 16 miles apart and the distance between them is decreasing at a rate of 17 mph.  Which boat will win the race?

M3.  Two cars, car A traveling east at 30 mph and car B traveling north at 22.5 mph, are heading toward an intersection I.  At what rate is angle IAB changing at the instant when cars A and B are 300 feet and 400 feet, respectively, from the intersection?

************************************************************************

D1 A light shines from the top of a pole 50 ft high. A ball is dropped from the same height from a point 30 ft away from the light. How fast is the shadow of the ball moving along the ground 0.5 seconds later? (Assume that the ball falls a distance 
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D2 You are video taping a race from a stand 132 ft from the track, following a car that is moving at 180 mph (264 ft/sec). How fast will your camera angle 
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 be changing when the car is right in front of you? What about a half a second later?
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D3 
Two ships are steaming straight away from a point O along routes that make a 120 degree angle. Ship A moves at 14 knots (Knots = nautical miles per hour where a nautical mile is equal to 2000 yards). Ship B moves at 21 knots. How fast are the ships moving apart when OA = 5 and OB = 3 nautical miles?
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