MATH 215, SECTION 202, MIDTERM II: MARCH 19 2012 (H. DIXIT)
Closed Book and Notes. 50 Minutes. Total 50 points

Problem 1: [10 points] Verify that y;(¢) = (1 +t) and y2(t) = €' are solutions of the
homogeneous part of the following differential equation,

ty" — (L+t)y +y = t?e*, t>0,

and using variation of parameters, find the particular solution of the inhomogenous equa-
tion.

Problem 2: [10 points| Consider the following differential equation with discontinuous
forcing:

2t
" , et 0<t<l, e
y+2y+8y—{0 P> 1, ; y(0) =9(0) =0,

i) Calculate the solution y(t) using Laplace transforms. [8 points]

ii) Obtain lim; ,, y(¢) and show your work. [2 points]

Problem 3: [20 points| Consider the following differential equation for a spring-mass-
damper system with damping rate v > 2:

' +vy +y=90t-1), y0)=y(0)=0

i) Using Laplace transforms, find the solution y(t) assuming v > 2. [10 points]
ii) Solve the differential again with v = 2. [5 points]

iii) Show that you can recover the solution of (ii) by using (i) as v — 2. (Hint: Will
require I'Hospital’s rule). [5 points]

Problem 4: [10 points] Consider the following second order differential equation for
y(t) with ¢ > 0:

' —9y=1+e 2.

i) Obtain the general solution. [6 points]
i) If  y(0) = a,y'(0) = 0, then determine the value of o such that lim; . y/'(t) =

0. (Hint: You can use the general solution obtained in (i) or use a Laplace Transform
approach). [4 points]
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