Math 321, Winter 2003

Differential Equations

Exam 1

1. [10pts] Find the solution to the following initial value problem:

y’ – 2y = te2t   ;   y(0) = 3

2. [10pts] Show that the differential equation below is exact and use that fact to find the implicit solution to the following initial value problem for t > 0:

6t  –  2y’  +  y/t  +  y’ ln(t) = 0     ;    y(1) = 1

3a. [5pts] Find the general solution to the following 2nd order differential equation:

2y’’ –  y’ – 3y = 0

3b. [5pts] Now suppose, for the equation above, that the following initial values are given

y(0) = 1   ;  y’(0) = (
For which value(s), if any, of  ( does the solution remain bounded as     t  (  (  ?

4. [10pts] Suppose that y1 (t) > 0 is a solution to the differential equation

y’ – y = g(t)                              (*)

Prove that  ((t) = 1 / y1 (t)  is a solution to the non-linear differential equation

y’ = –y (1 + y g(t))                     (**)

5. 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.

5a. [5pts] Write a differential equation (with initial values) modeling the situation.

5b. [3pts] Solve the differential equation from part (a).

5c. [2pts] How much salt is in the vat after a long period of time?  (i.e. what is the behavior of the solution as t (  ()?
