Math 321 – Differential Equations

Winter 2006

Exam #2

1. [10pts] Find the general solution to the following differential equation using the method of undetermined coefficients.

y’’ +  4y  =  t2 + 3sin(2t)

2. [10pts] Given that   y1(t) = ln(t)   is a solution to the differential equation

t2 ln(t) y’’ + 3t ln(t) y’ – 2y = 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.)

3. [10pts] A mass of 4 kg sits at the end of a spring with spring constant 20 N/cm.  The spring is stretched 6 cm downward and released with an initial upward velocity of 

2 cm/sec.  Determine the maximum displacement from equilibrium of the mass as it moves.

4. [10pts] Suppose that y(t) is a solution to two different differential equations – 

both (*) and (**) below:

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

(**)                y’(t) + (p(t)/2) y(t) = 0;

Prove that z(t) = t y(t) must then be a solution to (*).

