1. Example 1: Air is being pumped into a spherical balloon at a rate of 20 in3/min. How fast is the radius of the balloon increasing when the radius is 6 in?
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Differentiate each side with respect to time
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Substituting 
[image: image3.wmf]20

dV

dt

=

and r = 6 into the last equation gives
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Example 2: A 25-foot ladder is leaning against a vertical wall. The floor is slightly slippery and the foot of the ladder slips away from wall at the rate of 0.2 in/sec. How fast is the top of the ladder sliding down the wall when the top is 20 feet above the floor?

By the Pythagorean Theorem, x2 + y2 = 252
Differentiate each side with respect to time
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When y = 20 ft, then x = 
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Substituting gives
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The negative sign indicates that y is decreasing.




Example 3: A conical water tank with vertex down has a radius 
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of 10 ft at the top and is 24 ft high. If water flows out of the tank at a rate of 20 ft3/min, how fast is the depth of the water decreasing when the water is 16 ft deep?

The water is in the shape of a cone, so 
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. By similar triangles 
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Differentiate each side with respect to time
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Substituting gives
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Example 4: On a dark night, a thin man 6 feet tall walks away from a lamp post 24 feet high at the rate of 5 mph. How fast is the end of his shadow move? How fast is the shadow lengthening?
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Let x be the distance of the man from the lamp post and y be the distance from the tip of his shadow to the lamp post.
By similar triangles
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24y – 24x = 6y
3y = 4x

Differentiate each side with respect to time
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Substituting gives
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To solve the second question, let z be the length of his shadow. 
By similar triangles
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24z = 6x + 6z

3z = x
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Differentiate each side with respect to time
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