FRQ #10 (Calculator) — Related rates, Riemann Sums, Volume w/cross sections
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2017 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

h
(feet) 0 2 5 10
A(h)
(square feet) | 90-3 | 144 | 6.5 2.9

A tank has a height of 10 feet. The area of the horizontal cross section of the tank at height & feet is given by
the function A, where A(h) is measured in square feet. The function A is continuous and decreases as h
increases. Selected values for A(h) are given in the table above.

(a) Use a left Riemann sum with the three subintervals indicated by the data in the table to approximate the
volume of the tank. Indicate units of measure.

(b) Does the approximation in part (a) overestimate or underestimate the volume of the tank? Explain your
reasoning.

(c) The area, in square feet, of the horizontal cross section at height & feet is modeled by the function f given

50.3
by f(h) = Wh' Based on this model, find the volume of the tank. Indicate units of measure.
e #

(d) Water is pumped into the tank. When the height of the water is 5 feet, the height is increasing at the rate
of 0.26 foot per minute. Using the model from part (¢), find the rate at which the volume of water is
changing with respect to time when the height of the water is 5 feet. Indicate units of measure.



