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P 18. For small. slowly falling objects the assumption made in the text that the drag force is

proportional to the velocity is a good one. For larger. more rapidly falling objects it is more

a) accurate {o assume that the drag force is proportional to the square of the VEIOC“}’.E
() Write a differential equation for the velocity of a falling object of mass w it the drag
force is proportional to the square of the velocity,
(b) Determine the limiting velocity after a long time,
() W = 10 kg, find the drag coefficient so that the limiting velocity is 49 m/sec.
(1) Using the data in part (¢). draw a direction field and compare it with Figure 1.1.3,
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> 4. A pondcontaining 1.000,000 gal of water 1s mitially free of a certain undesirable chermical

(sce Problen I3 of Section 1.1). Water containing 0.0H g/gal of the chemical flows into the
b pond at a rate of 300 gal/hr and water also flows out of the pond at the same rate. Assume

that the chemical ts uniformly distributed throughout the pond.

(a) Lot Qfr) be the amount of the chemical in the pond at Lime ¢, Write down an initial

value problem tor 3¢},

(h) Solve the problem tn part (a) for 4}, How much chemical 1s in the pond after | vear?

(¢) At the end of 1 year the source of the chemical in the pond is removed and thereafter

pure water fows into the pond and the mixwure Hows out at the same rate as before. Write

down the tmtial vakee problem that describes this new siteation.

(e} Solve the suuad value problem in part (o). How much chemical remains in the pond

atter | additional veur (2 vears from the beginning of the problem}?

(¢) How lonye does it take for Q) w be reduced 1o 10 g7

(F) Plot Q{7 versus ¢ {or 3 years.
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