2003 AP® CALCULUS BC FREE-RESPONSE QUESTIONS
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5. A coffeepot has the shape of a cylinder with radius 5 inches, as shown in the figure above. Let & be the depth of
the coffee in the pot, measured in inches, where £ is a function of time ¢, measured in seconds. The volume V
of coffee in the pot is changing at the rate of —5z+/h cubic inches per second. (The volume V of a cylinder with
radius r and height h is V = 7r’h.)

dh _ Jh
(a) Show that 7ot
(b) Giventhat 1 = 17 attime ¢t = 0, solve the differential equation % = - g for h as a function of ¢.
(c) At what time ¢ is the coffeepot empty?
6. The function f is defined by the power series
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for all real numbers x.

(a) Find f’(0) and f”(0). Determine whether f has a local maximum, a local minimum, or neither at x = 0.
Give a reason for your answer.

(b) Show that1 — 1 approximates f(1) with error less than
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(c) Show that y = f(x) is a solution to the differential equation xy” + y = cos x.

END OF EXAMINATION
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