LESSON 2B HW Co lhoms

4. The tide removes sand from Sandy Point Beach at a rate modeled by the function R, given by

R(t)=2+5 sin(4—m] .
25

A pumping station adds sand to the beach at a rate modeled by the function S, given by

15¢
S{t)y=——.
() 1+ 3¢

Both R(¥) and S(¢) have units of cubic yards per hour and ¢ is measures in hours for 0<7<6. At
time ¢ = 0, the beach contains 2500 cubic yards of sand.

A, How much of the sand will the tide remove from the beach during this 6-hour period?

Indicate units of measure.

B. Write a function, involving an expression, for ¥(¢), the total number of cubic yards of sand on
the beach at time #.

C. Find the rate at which the total amount of sand on the beach is changing at time ¢ = 4.

D. Find the total number of cubic yards of sand on the bank at time 7 = 4.
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LESSON 2B HW
5. AP:2003FB#2

2. A tank contains 125 gallons of heating oil at time = 0. During the time interval 0 £ £ 12 hours, heating oil
is pumped into the tank at the rate

HpH =2+ 10 ) gallons per hour.

(I+In{t+1)
Duaring the same time interval, heating oil is removed from the tank at the rate
R(1) =12 sm[ ] gallons per hour.

(#) How many gallons of heating oil are pumped into the tank during the time interval 0 < ¢ < 12 hours?
(b) Is the level of heating oil in the tank rising or falling at time t = 6 hours? Give a reason for your answer.
(c) How many gallons of heating oil are in the tank at time £ = 12 hours?

(d) Atwhattime ¢, for 0 <t £ 12, is the volume of heating oil in the tank the least? Show the analysis that
Ieads to your conclusion.
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LESSON 2B HW
6. AP:2002FB#2

2. The number of gallens, P(#), of a pollutant in a lake changes at the rate P(f) = 1 — 39'0‘2”'rf allons per day,
g p Y.

where ¢ is measured in days. There are 50 gallons of the pollutant in the lake at time f = 0. The lake is
considered to be safe when it contains 40 gallons or less of pollutant.

(a) Is the amount of pollutant increasing at time ¢ = 9 ? Why or why not?
(b) For what value of r will the number of gallons of pollutant be at its minimum? Justify your answer.
(¢) Is the lake safe when the number of gallons of pollutant is at its minimum? Justify your answer.

(d) Aninvestigator uses the tangent line approximation to P{#) at t = 0 as a model for the amount of pollutant
in the lake. At what time ¢ does this mode! predict that the lake becomes safe?
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LESSON 2B HW
7. AP:2010#1

A graphing calculator is required for some problems or parts of problems.

1. There is no snow on Janet's driveway when snow begins to fall at midnight. From midnight to 9 A.M., snow
accumulates on the driveway at a rate modeled by f(t) = 7t¢"™' cubic feet per hour, where ¢ is measured

in hours since midnight. Janet starts removing snow at 6 A.M. (¢ = 6). The rate g{¢), in cubic feet per hour,
at which Janel removes snow from the driveway at time ¢ hours after midnight is modeled by

0 for0<r<é
gl)=4125 for 61 <7
108 for 7T<1<9.

(a) How many cubic feet of snow have accumulated on the driveway by § AM.?

{b) Find the rate of change of the volume of snow on the driveway at 8 A.M.

() Let ii(r) represent the total amount of snow, in cubic feel, that Janet has removed from the driveway
at time ¢ hours after midnight. Express # as a piecewise-defined function with donmain 0 £ ¢ <9,

(d) How many cubic feet of snow are on the driveway at ¢ AM.?
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