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Show ALL your work.
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2a. Two tanks are designed as shown in the figure. Tank 1 initially contains 500 gallons of water with
70 kg of sugar in solution. Water containing 4 kg of sugar per gallon is entering the tank at the rate of 5
gal/min. The well-stirred mixture is flowing out of the tank at the rate of 9 gal/min. If A(t) denotes the
amount of sugar in kg in the tank at any time t in minutes, SET UP BUT DO NOT SOLVE the
differential equation(s) and condition(s) necessary to find A(t).

Plsy=7° Q/

Jﬁ - L/‘_/_?,E.,- ]_:{:—:—L - ?A 6 Points
dt St ™ o (F-9) &

@, ? (0

2b. Tank 2 initially contains 500 gallons of pure water. The well-stirred mixture is flowing out of the
tank at the rate of 6 gal/min. If B(t) denotes the amount of sugar in kg in the tank at any time t in
minutes, SET UP BUT DO NOT SOLVE the differential equation(s) and condition(s) necessary to find

B(t). ‘
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3. Solve==(y-e 2 —3(y — e + 2 +¢* by making the substitution z(x) = y — e*. You

do not need to solve for y in your final answer.
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6. A hot air balloon is hovering 1000 meters above the ground. An object of mass 2 kg
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is dropped from the balloon. The air leads to a drag resistance (in units of
S
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equal to —y 1> , where V() is the velocity of the object at any time t.

@ Find the velocity of the object at any time t.
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7a. A differential equations student finds a can of soda on the kitchen counter. The
temperature of the soda is 50°F when the student finds it. Ten minutes later the
temperature of the soda is 60°F, and ten minutes after that the temperature is 65°F.
SET UP BUT DO NOT SOLVE the differential equation(s)

and condition(s) to determine the temperature, T(t), of the soda at any time t.

7b.  The solution of your differential equation is T(t) = 70— 20e™. Find k.
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7c.  What is the temperature of the kitchen?
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7d. The student reasons that the soda was originally in the refrigerator. The temperature

of the refrigerator is 30°F. At what time was the soda taken out of the refrigerator?
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