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\e The figure above shows an aboveground swimming pool in the shape of a cylinder with a radius of 12 fect and a
./ height of 4 feet. The pool contains 1000 cubsic feet of water at time ¢ = 0. During the time interval 0 s 1 < 12

hours, water is pumped into the pool at the rate P(t) cubic feet per hour. The table above gives values of P(z)
for selected values of £, During the same time interval, water is leaking from the pool at the rate R(r) cubic feet

per hour, where R{1) = 250057 (Note: The volume V of a cylinder with radius 7 and height % is given by
V = zr°h.)

(a) Use a midpoint Riemann sum with three subintervals of equal length to approximate the total amount of
water that was pumped into the pool during the time interval 0 < 7 < 12 hours, Show the computations that
lead to your answer.

(b) Calculate the total amount of water that leaked out of the pool during the time interval 0 <7 = 12 hours.

(c) Use the results from parts {a) and (b) to approximate the volume of water in the pool at time ¢ = 12 hours.
Round your answer to the nearest cubic foot.

(d) Find the rate at which the volume of water in the pool is increasing at time ¢ = § hours. How fast is the

water level in the pool rising at 1 = 8 hours? Indicate units of measure in both answers.
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The volume of a spherical hot sir balloon expands as the air inside the balloon is heated. The radius of the
balloon, in feet, is modeled by a twice-differentiable function r of time ¢, where 7 is measured in minutes. For
0 <t < 12, the graph of r is concave down. The table above gives selected values of the rate of change, r'(f),

of the radius of the balloon over the time interval 0 £ ¢ £ 12, The radius of the balloon is 30 feet when ¢ = 5,

(Note: The volume of a sphere of radius r is given by V = —g-zrr3.)

{(a) Estimate the radius of the balloon when 7 = 5.4 using the tangent line approximation at 7 = 5. Is your
estimate greater than or less than the true value? Give a reason for your answer.

{b) Find the rate of change of the volume of the balloon with respect to time when ¢ = 5. Indicate units of
measure,

(c) Use aright Riemann sum with the five subintervals indicated by the data in the table to approximate

12 12
jo r’(1) dr. Using correct units, explain the meaning of jo r’(r) dr in terms of the radius of the balloon.

12
(d) Is your approximation in part {¢) greater than or less than J.o ¥{(#) dr 7 Give a reason for your answer.



