m : §4.6 Related Rates
Complete these Example Problems and HW problems in your notebook

Example 2: Water runs into a conical tank at the rate of 9 ft*/min. The tank stands point down and has a height of
10 ft and a base radius of 5 ft. How fast is the water level rising when the water is 6 ft deep?
(Answer; ft/min)

Example 3: A man 6 ft tall walks at a rate of 5 ft/sec toward a street light that is 16 ft above the ground. At what
rate is the length of his shadow changing when he is 10 ft from the base of the light? (Answer: -3 ft/sec)

Examgle 4: A pebble is dropped into a calm pond, causmg ripples in the form of concentric circles. The radius, 7,
of the outer ripple is increasing at a constant rate of 1 ft/sec. When this radius is 4 ft, at what rate is the total area of
the disturbed water increasing? (Answer: 8= ft*/sec)

Example 5: Gravel is falling in a conical pile at the rate of 100 ft*/min. Find the rate of change of the height of the
pile when the height is 10 ft. Assume that the coarseness of the gravel is such that the radius of the cone is always

1
\' equal to its height. (Answer: — ~0.318 ft/min)
n

HW: Related Rates| A -T2 b

HW #1: The width of a rectangle is increasing at a rate of 2 cm/sec and its length is increasing at a rate of 3
cm/sec. At what rate is the area of the rectangle increasing when its width is 4 cm and length is 5 cm? At what rate
is the length of the diagonal of the rectangle increasing? At what rate is the perimeter of the rectangle increasing?

HW #2: A spherical ball 8 inches in diameter is coated with a layer of ice of uniform thickness. If the ice melts at
a rate of 10 in*/min, how fast is the thickness of the ice decreasing when it is 2 inches thick? How fast is the outer
surface area of the ice decreasing at this time?

HW #3: A baseball diamond is a square 90 feet on one side. A runner travels from home plate to first base at 20
ft/sec. How fast is the runner’s distance from second base changing when the runner is halfway to first base?

HW #4: A rocket rises vertically from a point on the ground that is 100 m from an observer at ground level. The
observer notes that the angle of elevation is increasing at a rate of 12 degrees per second when the angle of
elevation is 60 degrees. Find the speed of the rocket at that instant. ¥convert—to rucd was

% Convert o rudians

HW #5: If x* + > =25 and —i%} =6 cfn/sec, find {% when y =4 cm.

HW #6: Sand is being dumped on a pile in such a way that it always forms a cone whose radius equals its height.
If the sand is being dumped at a rate of 10 ft*/min, at what rate is the height of the pile increasing when there is
1000 ft* of sand on the pile?
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