Practice with rates

1. The volume of a tree is given by 
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is the circumference of the tree in meters at

    ground level and h is the height of the tree in meters. Both C and h are functions of time t (years).

    A. Find a formula for 
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. What does it represent?

    B. Suppose the circumference grows at a rate of 0.2 meters/year and the height grows at a rate of 

         4 meters/year. How fast is the volume of the tree growing when the circumference is 5 meters

         and the height is 22 meters.

2. A. When the radius of a balloon (assume it is a sphere) is 10 cm, how fast is the volume of the

         balloon changing with respect to change in its radius?

    B. If the radius of the balloon is increasing by 0.5 cm/sec, at what rate is the air being blown into

        the balloon when the radius is 6 cm?

    C. When the volume of the balloon is 50 cubic cm, at what rate is the radius of the balloon 

          changing?

3. When hyperventilating, a person breathes in and out very rapidly. A spirogram is a machine that

     draws a graph of the volume of air in a person’s lungs as a function of time. During hyperventil-

     ation, the person’s spirogram trace might be represented by 
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     V is the volume of air (in liters) in the lungs at time t minutes.

    A. Sketch a graph of one period of this function.

    B. What is the rate of flow of air in liters/minute? Sketch a graph of this function.

    C. Mark the following on each of the graphs in part A and B:


Time when the person is breathing in


Time when the person is breathing out


Time when rate of flow is a maximum when the person is breathing in.
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