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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(1) = 10
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2. (a) (10 points) Show that the following equation is exact:
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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

5y’ +6y +y=0,  y(—1)=5e> =2, ¢'(~1)=—e">+2e
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4. Mr. and Mrs. Smith want to plan for their retirement. They estimate that their
retirement portfolio will generate an interest 2% a year. With mortgage and all debt
cleared, they estimate that their living expenses will be $60, 000 a year, and they would
like to have another $10, 000 a year as income for holidays and emergencies.

(a) (10 points) Write down a differential equation that models the amount of money
in the savings account assuming they spend the extra $10K/year in addition to
their living expenses. Use z(t) to denote the balance of the account measured in
thousands of dollars after ¢ years.
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(b) (10 points) Solve the equation.
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(¢) (10 points) What amount of money do they need to have saved when they retire
in order to keep their capital intact? Is that a stable, unstable or semistable equi-
librium? Explain why.
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