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1. (a) (15 points) Find all the solutions of the differential equation
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(b) (5 points) Solve the initial value problem with y(0) = —1.
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2. (a) (10 points) Show that the following equation is exact:
sinz + 2zy° + (22%y — 8y°)y’ = 0.
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(b) (15 points) Find the general solution of this differential equation. It suffices to give
the solution implicitly.
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3. (25 points) Solve the initial value problem

' — 4y +8y=0, y(0)=1, ¢(0)=6.
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4. (a) (10 points) A tank holds V' = 2000 liters of salt water. Suppose that a saline
solution with with concentration ¢ = 3 grams/liter is added at the rate of r = 5
liters/hour. A mixer keeps the salt essentially uniformly distributed in the tank.
A pipe lets solution out of the tank at the same rate of 5 liters/hour. Write down
the differential equation for the amount of salt in the tank (not the concentration!)
and justify your answer. Use the notation y(¢) for the numbers of grams of salt in
the tank at time t. Check the units in your equation!
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(b) (15 points) Solve the equation under the assumption that y(0) = 0 (i.e. initially
the tank contains fresh water).
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(c) (5 points) What is the limiting amount of salt in the tank? Does your result jibe
with simple logic?
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