Chapter 4 Free Response #3

A storm washed sand from a beach, causing the edge of the water to get closer to a nearby road.
The rate at which the distance between the road and the edge of the water was changing during the

storm is modeled by f (t) = Jt +cost — 3 meters per hour, ¢ hours after the storm began. The
edge of the water was 35 meters from the road when the storm began, and the storm lasted 5 hours.

1 :
The derivative of f (t)is f'(t) =——= —sint.

2t

(a) What was the distance between the road and the edge of the water at the end of the storm?

5
35+ [ f(t) dt =26.494 or 26.495m
0

(b) Using correct units, interpret the value f'(4) =1.007 in terms of the distance between the
road and the edge of the water.

At time t=4 hours the rate of change of the distance
between the road and the edge of the water is

increasing at a rate of 1.007 m/ hr” [or meter per hour
per hour]

[Yet another optional] BONUS Free Response [an extension of the problem above]

After the storm, a machine pumped sand back onto the beach so that the distance between the road
and the edge of the water was growing at a rate of g (p) meters per day, where p is the number
of days since pumping began. Write an equation involving an integral expression whose solution
would give the number of days that sand must be pumped to restore the original distance between
the road and the edge of the water.

Some equivalent form of the following:

:I)Cg(p)dp+if(t)dt:o



