MATH 222 EXAM IIT Nov. 18, 2015

Read each problem carefully. Show all your work for each problem. No Calculators!

. (18 pts) Seek a power series solution of form y = > °° - a,x™ for the following equation
n=0 g eq
vy +xy’ +2y=0.
(a) Find the recurrence relation.
(b) Find the first 3 terms of each of two linearly-independent solutions, y; and Y.
. (14 pts) Solve the following initial value problem

Y —3zy +4y =0, y(1)=1, y'(1)=0.

. (14 pts) Sketch the function

0 0<t<1
Ji)=¢ 24¢ 1<t<?2
5 A

and find its Laplace transform using only the definition of the Laplace Transform.

. (16 pts) Find the Inverse Laplace transform of

e—35(g 2 —
@ F6)=5rprg O Flo)= T2t

. (13 pts) Solve the following initial value problem:

v+ 2y +y=w(t)e *Peos(t —1), y(0)=0, 3(0)=0.

. (13 pts) Solve the following initial value problem:
v'+y' —6y=6(t-2n), y(0)=0, y(0)=1

. (12 pts) Express the solution of the given initial value problem in terms of a convolution
integral.

v'+y —6y=g(t), y(0)=0, y'(0)=0.
Notice that the left-hand side of the differential equation is identical to that of Problem
6.
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