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Rate In/ Rate Out

/1
A tank containg125 gallons of Deating oil at time ¢ = 0. During the time interval 0 < { < 12 hours,
heating oil is pumped into the tank at the rate
HH)—2+L allons per hour \ (-\
ST+ R+ ¥ : B

During the same time interval, heating oil is removed from the tank at the rate

i +~
Rit)= I2dul-ﬁ’ gallons per hour. 0 U

(a) How many gallons of heating oil are pumped into the tank during the time interval 0 < t < 12 hours?

(b) Is the lo\'vlmlg oil in the tank rising or falling at time ¢ = 6 hours? Give a reason for your
answer,

(¢) How many gallons of heating oil are in the tank at time ( = 12 hours?

(d) At what time £, for 0 <t <12, is the volume of heating oil in the tank the least” Show the analysis

that leads to your conclusion, A—bs _minimon

*See printout.
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The water level is falling since the difference between the rate in
and rate out at t+ = 6 is negative
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2.

A water tank at Camp Newton holds 1200 gallons of water at time ¢ = 0. Dunng the time nterval
0 < r < 18 hours, water 1s pumped mto the tank at the rate
W(r)=95~f.r'sm2(%) gallons per hour.
Durnng the same tume interval, water 1s removed from the tank at the rate
R(t) = 275$m2(%) gallons per hour.
(a) Is the amount of water in the tank increasing at time ¢ = 15 7 Why or why not?
(b) To the nearest whole number, how many gallons of water are in the tank at time 7 =18 ?

(c) Atwhat time 7, for 0 < ¢ < 18, 15 the amount of water in the tank at an absolute mumimum? Show the
work that leads to your conclusion.

(d) For r > 18, no water 1s pumped into the tank, but water continues to be removed at the rate R(r)
until the tank becomes empty. Let & be the ime at which the tank becomes empty. Wnite, but do not
solve, an equation mvolving an integral expression that can be used to find the value of &



‘I

For 0 < r < 31, the rate of change of the number of mosquitoes on Tropical Island at ume ¢ days 1s
modeled by R(r) = Sﬁcos(-g-) mosquitoes per day. There are 1000 mosquitoes on Tropacal Island at

dme =0 S Jerakiue (0,100
(a) Show that the number of mosquitoes 1s increasmng at time ¢ = 6. 112'(,-’:’\
(b) Attime ¢ = 6, is the number of mosquitoes increasing at anfiicreasing rate, ox is the number of

mosquitoes increasing at a decreasing rate? Give a reason for your answer.

(c) According to the model, how many mosquitoes will be on the 1sland at tme r = 317 Round your
answer to the nearest whole number.

(d) To the nearest whole number, what 1s the maximum number of mosquitoes for 0 < r < 317 Show
the analysis that leads to your conclusion.

C{} ’R((QB =~ Y4438 > (O Since the rate of change at 6 is positive..
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The number of gallons, P(t), of a pollutant in a lake changes at the rate P'(t) =1 — 3e~92¥f

gallons per day, where t is measured in days. There are 50 gallons of the pollutant in the lake at

time t = 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 t = 9 ? Why or why not?

(b) For what value of £ will the number of gallons of pollutant be at its minimum? Justify your
answer.

(c) Is the lake safe when the number of gallons of pollutant is at its minimum? Justify your
answer.

(d) An investigator uses the tangent line approximation to P(t) at ¢ = 0 as a model for the
amount of pollutant in the lake. At what time t does this model predict that the lake
becomes safe?



£
Water is pumped into an underground tank at a constant rate of 8 gallons per minute. Water leaks out

of the tank at the rate of V& + 1 gallons per minute, for 0 < ¢ < 120 minutes. At time ¢ = 0, the tank
contains 30 gallons of water.

(a) How many gallons of water leak out of the tank from time ¢ = 0 to ¢ = 3 minutes?
(b) How many gallons of water are in the tank at time ¢ = 3 minutes?
(c) Write an expression for A(t), the total number of gallons of water in the tank at time .

(d) At what time t, for 0 < ¢ < 120, is the amount of water in the tank a maximum? Justify your
answer.



