Mix Homework
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The twice-differentiable functions [ and g are defined for all real numbers x. Values of f, /', g, and g' for
various values of x are given in the table above.

(a) Find the x-coordinate of each relative minimum of f on the interval [-2, 3]. Justify your answers.

(b) Explain why there must be a value ¢, for =1 < ¢ < 1, suchthat /"{c) = 0.

(c) The function & is defined by h(x) = In{ f(x)). Find #'(3). Show the computations that lead to your
answer.

(d) Ewvaluate Ii_j"'[g{x]l}g'{x} dlx.

The inside of a funnel of height 10 inches has circular cross sections, as shown in the figure above. At height #,

the radius of the funnel is given by r = ’JLU(E + hz], where 0 = h = 10. The units of » and /& are inches.

{a) Find the average value of the radius of the funnel,

(b) Find the volume of the funnel.

(c) The funnel contains liquid that is draining from the bottom. At the instant when the height of the liquid is
&t = 3 inches, the radius of the surface of the liquid 1s decreasing at a rate of 1 inch per second. At this
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mstant, what 1s the rate of change of the height of the liquid with respect to time?
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For time 1 = () hours, let #(r) = 12{][1 —-e ] represent the speed, in kilometers per hour, at which a

car travels along a straight road. The number of liters of gasoline used by the car to travel x kilometers 1s
modeled by g(x) = 0.05x(1 - e™*/2).

(a) How many kilometers does the car travel during the first 2 hours?

(b) Find the rate of change with respect to time of the number of liters of gasoline used by the car when
t = 2 hours. Indicate units of measure.

(c) How many liters of gasoline have been used by the car when it reaches a speed of B0 kilometers per
hour?



