Math 321 – Differential Equations

Winter 2006

Exam #1

1. [8pts] Solve the following 1st order linear initial value problem:

t y’(t) + 2 y(t) = 7t + 3;
y(1)=2.

2. Consider the following differential equation

dy/dt  =  y (2 – e–y)

[Answer the questions below and note you DO NOT need to solve the equation itself for any part of the problem].

2a. [3pts] Determine all equilibrium solutions to the differential equation.

2b. [3pts] Determine whether each equilibrium is stable or unstable.

2c. [2pts] With the initial condition y(0) = 1 what can you say about  lim t ( ( y(t) ?  

3. [8pts] Are there any values of the constant C for which the function y(t)=Ct4 is a solution to the differential equation
y’’(t) y(t) = t2 y’(t) ?

If so, find all such values of C.  If not, explain why not.

4. [8pts] The differential equation                     y’(t) + et y(t) – 2t sin(t)(y(t))4 = 0

is of the Bernoulli type.  Transform it into a 1st order linear equation of another (appropriately chosen) function v(t).  [Note: You DO NOT need to solve the resulting 1st order linear equation.  Just make the transformation.] 

5.  [8pts] A vat of (initially) pure water with a volume of 100 gallons is attached to two hoses.  One begins pumping salt waster into the tank at a time-dependant rate   r(t) = 2 e-t  gal/min.  The other hose is pumping (well mixed) water out at the same rate.  The incoming water contains 10mg of salt per gallon or water.  Write a differential equation (with initial values) modeling the situation.  [You DO NOT need to solve the equation, just set up the differential equation that describes the solution].
 (If you are done early, for 2 points of extra credit on the exam you may do the following on the back of your test:  Solve the differential equation in #5 above and determine the limiting amount of salt present in the tank as t ( ().

