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1. Consider the differential equation
1

t− 3y′ + 2y − y2 = 1

(a) (2 points) Is this differential equation linear?
(b) (2 points) Is this differential equation autonomous?
(c) (2 points) Is the interval of existence all of (∞,∞)?
(d) (2 points) Write the differential equation in the differential form P (t, y)dt+

Q(t, y)dy = 0.
(e) (2 points) Is the equation from part(d) exact?
(f) (2 points) Write the equation in part(d) as an exact equation.
(g) (10 points) Solve the initial value problem 1

t−3y′+2y−y2 = 1, y(0) =
0, and indicate its interval of existence.(you can decide which method
to use)



2. Consider the differential equation

x
dy

dx
+ y = 2x.

(a) (16 points) Find the general solution to this equation using TWO
different methods.

(b) (2 points) Find the solution to this equation that satisfies the initial
condition y(1) = 0.

(c) (2 points) Determine the interval of existence.



3. (10 points) Solve the initial value problem by finding an appropriate in-
tegration factor.

xdx + (x2y + 4y)dy = 0, y(4) = 0.



4. Suppose that a large mixing tank initially holds 300 gallons of solution in
which 50 pounds of salt have been dissolved. Pure water is pumped into
the tank at a rate of 3 gal/min, and when the solution is well stirred, its
been pumped out at the same rate.
(a) (5 points) Determine an initial value problem (differential equation

with initial condition) for the amount of salt x(t) in the tank at time
t > 0.

(b) (5 points) Find the number of pounds of salt x(t) in the tank at any
time.

(c) (2 points) What is the limiting value of x(t) as t→∞?



5. Consider the differential equation

dy

dx
= y2(4− y2).

(a) (2 points) What is the largest rectangle in the xy plane on which
you can apply the existence and uniqueness theorem?

(b) (2 points) Identify the equilibrium points.
(c) (5 points) Draw a phase diagram and identify the stable and unstable

points.
(d) (5 points) Sketch the equilibrium solutions in the xy plane. These

equilibrium solutions divide the xy plane into regions. Sketch at least
one solution curve in each of these regions.

(e) (2 points) For the particular solution with initial condition y(0) =
1.5, what is the limit limx→∞ y(x)?


