Some warm-up problems
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My Chapter Four Free Response Handout #2 2012ch4free2

1. Non-calculator

Water is pumped into a tank at a constant rate of 12 gallons per minute. Water

leaks out of the tank at a rate of 2f\ 1 +1, for 0 < £<8 minutes. At time f=0
the tank contains 120 gallons of water.

(a) How many gallons of watef the tank from f=0 to =8

minutes?
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(b)  Write an expression for A(7), the total number of gallons of water in the

tank at time [ I 1:
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(c) How many gallons of water are in the tank at time /=8
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2. Calculator [Tea is made from water!]
t(minutes) |0 3 7 9 10
H(t) °C 90 80 65 61 60

Harry Potter is having tea with his friends. As the pot of tea cools, the temperature
is modeled by a differentiable function H for 0 < /<10where time #is measured
in minutes and temperature H(?)is measured in degrees Celsius. Selected values of
H (1) are given in the table above.

(a)  Use the data from the table to approximate Yhe rateat which the temperature
of the tea is changing at time /=7.5. Show the computations that lead to your
—

answer.
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(b)  Evaluate I H' (f) dt. Using correct units, explain the meaning of the
0

expression in the context of this problem.
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(c)  Using correct units, explain the meaning of E I H(hadt. Usea
0

trapezoidal sum with the four subintervals indicated by the data to estimate
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3. Calculator

The amount of water in a storage tank, in gallons, is modeled e
by a continuous function on the time interval 0 <t < 7, /—‘
where ¢ is measured in hours. In this model, rates are given e

as follows: 1500 50’"0

(i) The rate at which water enters the tank is
7 (¢) = 100¢% sin(+r ) gallons per hour for 0 < ¢ < 7. 1000

Nt ' \},\’\

(ii) The rate at which water leaves the tank is 500
J' 250 for0<¢t <3

Gallons per Hour

g(t) =1, allons per hour. 0 ettt

2000 for3<t<7® o

The graphs of f and g, which intersectat £ = 1.617 and ¢ = 5.076, are shown in the figure above. At
time ¢ = 0, the amount of water in the tank is 5000 gallons.
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(a) How many gallons of water enter the tank during the time interval 0 < ¢ £ 7 ? Round your answer to
the nearest gallon.

(b) For 0 £¢ <7, find the time intervals during which the amount of water in the tank is decreasing.
Give a reason for each answer.

(c) For 0 £¢ £ 7, at what time ¢ is the amount of water in the tank greatest? To the nearest gallon,
compute the amount of water at this time. Justify your answer.
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Calculator

A water tank at Camp Newton holds 1200 gallons of water at time 7 = 0. During the time interval 0 = r = 18
hours, water is pumped into the tank at the rate

W(t) = 95+r sin” (é) gallons per hour.
During the same time interval, water is removed from the tank at the rate
.2t
R(t) = 275sin 3 gallons per hour.

(a) Is the amount of water in the tank increasing at time t = 15?7 Why or why not?
(b) To the nearest whole number, how many gallons of water are in the tank at time ¢ = 18 ?

(c) At whattime 7, for 0 £ 1 = 18, is the amount of water in the tank at an absolute minimum? Show the work
that leads to your conclusion.

(d) For r > 18, no water is pumped into the tank, but water continues to be removed at the rate R(r) until the
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tank becomes empty. Let k& be the time at which the tank becomes empty. Write, but do not solve, an
equation inv ol\ing an integral expression that can be used to find the value of k.
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