A student carrying a flu virus returns to an isolated college campus of 1000 students. The rate at which the virus SCORE: ____ /9 PTS
spreads is proportional to the product of the number of infected students and the number of uninfected students. Let x(f) be the number of
infected students ¢ days after the student returns to campus. If no students enter or leave campus during the spread of the virus, the differential
equation that models the virus transmission is x' = kx(1000 — x) . Find x(#) if that first student is initially the only infected student, and

there are a total of 50 infected students 4 days later. Your final answer may use the symbol & , as long as you determine the value of k.
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ALTERNATE SOLUTIoN USING RERMOOLL
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A 200 liter tank initially contains 100 liter of pure water. Brine containing 3 grams of salt per liter starts SCORE: /21 PTS
flowing into the tank at 4 liters per minute. At the same time, the well-mixed solution leaves the tank at 2 liters per minute.

[a] Find the amount of salt in the tank / minutes after the brine starts flowing into the tank.
13 pPojsts HINT: Simplify all fractions as soon as possible.
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(b] Find the concentration of salt in the tank f minutes after the brine starts flowing into the tank.
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[c]

When the volume of solution in the tank equals the volume of the tank, the tank starts to overflow.
2 PoINTS Find the concentration of salt in the tank at the instant the tank starts to overflow.
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[d] When the tank starts to overflow, the well-mixed solution leaves the tank at the same rate that the brine enters the tank.
4 PonTsS Write, BUT DO NOT SOLVE, an initial value problem for the amount of salt in the tank 7 minutes after the tank starts to overflow.
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