Worksheet 03/23 solutions

1. Find the form for a particular solution to
y'+2y =3y =f(t) and y" — 2y +y = f(t)
where f(t) equals

(a) 2tetsint
(b) t2cosnt
(©)

(d) t2et

Note: You do not need to actually find the particular solution, just write down the form
of the particular solution as I did in Example 7

Solutions
1. The particular solutions to
y'+2y =3y = f(t) and y' — 2y +y = f(t)
The first thing we need to do is find the complimentary solution. The characteristic polynomial is
P42 —3=0s(r—-1)(r+3)=0=r=1,-3

therefore

ye(t) = crel + coe™ 3t

(a) f(t) = 2te!sin (t). The rhs is a product of a polynomial, 2¢, an exponential, e! and a trig function,
sin(t) therefore we are in case (c) of the summary list and o + iy (with @ = 1,mu = 1) is
not a root of the characteristic polynomial, thefore s = 0 and

yp(t) = (A + Ast)e’ cos (t) + (Bo + Bit)e' sin (t)
(b) f(t) = t>cos (nt). Use the same argument as above
yp(t) = (AO + Aqt + A2t2) COS(ﬂ't) + (B(] + Bt + Bgtz) sin(7rt)

(c) f(t) = 5e~3L. Notice that » = —3 is a simple root of the characteristic polynomial so using case
(b) of summary list, s = 1 and therefore

Yp(t) = Ate™

(d) f(t) = t2e'. Noteice that » = 1 is a simple root of the characteristic polynomial so using case
(b) of the summary list, s = 2 and thefore

yp(t) = t(Ag + Art + Agt?)e!

Additional Reading/ Examples
Section 3.5 pages 138 —141



