Math 321, Winter 2003

Differential Equations

Exam 2

1. [10 pts] The first 2nd order equations we considered were homogeneous equations with constant coefficients.  Equations of the form           a y’’ + b y’ + c y  =  0     with   a ( 0.

Recall that these differential equations fall into one of three different categories depending on the nature of the solutions to their characteristic equations.  For each of the three categories, provide an explicit example of a differential equation of the above form that falls into that category and give the general solutions to the differential equations you provide.

2. [10pts] Suppose that  yp(t)  is a solution to the non-homogeneous differential equation

(*)        y’’ + p(t) y’ + q(t) y  =  g(t)

and that yh(t)  is a solution to the homogeneous differential equation

(**)           y’’ + p(t) y’ + q(t) y  =  0

Prove that (yp(t) + yh(t)) must be a solution to (*).

3. [10pts] Given that   y1(t) = t   is a solution to the differential equation:

2t3 y’’ + t y’ – y = 0       (for t > 0)

The method of Reduction of Order allows us to find a second solution y2(t) by assuming it has the form y2(t) = v(t) y1(t) and then producing a differential equation for which v(t) is the solution.  Find the differential equation that v(t) must solve.  (NOTE:  You DO NOT need to solve the differential equation for v(t).  Just find it.)

4. [10pts] First, find the general solution to the homogeneous differential equation

y’’ – 3y’ + 2y = 0

in a form C1 y1(t) + C2 y2(t)

Recall that if we then wish to solve the equation

y’’ – 3y’ + 2y = esin(t)
using the method of Variation of Parameters we should guess that the solution has the form   u1(t) y1(t) + u2(t) y2(t)   and set up a system of two equations involving the unknowns u’1(t)  and  u’2(t).  Find this system of two equations and two unknowns and for u’1(t)  and  u’2(t).  (NOTE: You DO NOT need to solve the system for u1(t) and u2(t), you only need to find the system of two equations).

5. [10pts] Find the general solution to the following differential equation using the method of undetermined coefficients.

y’’ + 2y’ – 3y  =  t + et
