Math 222 Exam 3, November 30, 2016
Read each problem carefully. Show all your work. Turn off your phones. No calculators!
1. (a) (8 points) Use Laplace transform to solve the IVP:
y' +y' =ecost, y(0) =0, ¢(0)=0.
(b) (12 points) Find the inverse Laplace transform of the following functions. Compute
the integration if you use convolution integral to find the inverse.

e * —3s 3se™*

(i) Fls] = FEwEEeL (ii) G(s) = W

2. (15 points) Find the solution of the initial value problem with %(0) = 0 and /(0) = 0:

0,0<t<5
V' 2+ 2y =g(t) =4 1, 5<t<20,
0, t > 20.

3. Consider the IVP
v +y=g(), y0)=1, y(0)=-L
(a) (10 points) Express the solution of the given IVP in terms of a convolution integral.

(b) (10 points) If g(t) = d(t — 5) — (¢t — Z), carry out the convolution integral in (a)
to find the corresponding solution y(t).

dr 3 2\. :
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(a) (8 points) Find the general solution.

4. Consider the IVP:

(b) (7 points) Find the value of a such that & — ( 8 ) as t — 0o.

5. Consider the differential equation y” — zy = 0.

(a) (8 points) Seek a power series solution around the point 25 = 0. Find the recurrence
relation.

(b) (7 points) Find the first two non-zero terms in each of the two solutions ¥, and vs.
6. (a) (8 points) Show that z = 1 and z = —1 are regular singular points of the differential
equation (1 —z%)y” —xy’ +y = 0.

(b) (7 points) Find condition(s) on § so that all solutions of the Euler equation z2y” +
By = 0 approach zero as x — 0.
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