2. Researchers on a boat are investigating plankton cells in a sea. At a depth of & meters, the density of plankton
2
cells, in millions of cells per cubic meter, is modeled by p(h) = 0.2h2¢~ 0002 £5:0 < 1 < 30 and is

modeled by f(h) for A > 30. The continuous function f is not explicitly given.
(a) Find p’(25). Using correct units, interpret the meaning of p’(25) in the context of the problem.

(b) Consider a vertical column of water in this sea with horizontal cross sections of constant area 3 square
meters. To the nearest million, how many plankton cells are in this column of water between & = 0 and
h = 30 meters?

o0
(c) There is a function u such that 0 < f(h) < u(h) for all h > 30 and -[30 u(h) dh = 105. The column of
water in part (b) is K meters deep, where K > 30. Write an expression involving one or more integrals
that gives the number of plankton cells, in millions, in the entire column. Explain why the number of
plankton cells in the column is less than or equal to 2000 million.
(d) The boat is moving on the surface of the sea. At time # > 0, the position of the boat is (x(z), y(¢)), where

x’(t) = 662sin(5¢) and y’(r) = 880cos(6¢). Time 7 is measured in hours, and x(¢) and y(¢) are
measured in meters. Find the total distance traveled by the boat over the time interval 0 < ¢ < 1.

END OF PART A OF SECTION Il



