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1. A college graduate with no initial capital invests m dollars per year at an annual rate
of return of r. Assume that investments are made continuously and that the return
is compounded continuously.

(a) (2 points) Write a differential equation and initial condition for the amount A(t)
of the investment at time ¢ (in years).

(b) (4 points) Solve the initial value problem to find amount A(t¢) of the investment
at any time ft.

(¢) (2 points) If r = 4%, determine m so that $1 million will be available for
retirement in 40 years.



2. (6 points) Solve the initial value problem

{ y' — tan(t) y = 43 sec(t),
y(0)=1

(Hint: Recall that [ tan(t)dt = —1In|cos(t)| + C.)



d
3. Consider the autonomous differential equation d_?i =y(y —2).

(a) (2 points) Identify the equilibrium solutions.

(b) (4 points) Using the axes below, sketch f(y) = y(y—2) versus y and determine
which, if any, of the equilibrium solutions are asymptotically stable and which, if
any, are unstable.

f(y)




4. (a) (2 points) Verify that (3x+4y)+ (4z+5y)y’ = 0 is an exact differential equation.

(b) (4 points) Find the general solution to the differential equation.



