Math 441 Fall 2005 Quiz #5 Solutions

1. (10 points) Consider the second order ODE
y' + 4y + 5y = e +t* + e * cost.

Determine an appropriate guess for a particular solution y, by the method of undetermined coefficients.
Do not attempt to solve for the coefficients in your guess!

Answer: The complementary equation y” + 4y’ + 5y = 0 has general solution y.(t) = Cie ! cost +
Cye % sint. Thus a suitable guess for the method of undetermined coefficients is

y,(1) = Ae' + Bt> + Ct + D + Ete * cost + Fte *'sint.
p



2. Solve the initial value problem y” + y = sec3(x), y(0) =1, 4'(0) = 2.

Answer: The complementary equation y” + y = 0 has general solution y.(z) = Cjcosz + Cysinz.
guess
Yp(z) = uy(x) cosx + us(z) sin z.
Then
Yy () = [ur(2)(— sin x) 4 ua(x) cos x] + [u] () cos x + uy(x) sin z].
We require

uj cosx + uysinz = 0
and compute

Yo () = [ur(x)(— cos ) 4+ us(z)(—sinz)] + [u}(z)(—sin x) + uy(x) cos z].

Thus

yo(x) + yp(z) = ui(x)(—sinz) + uh(x) cosz = sec’ x.

The solution to this system of equations in v} and u), is

ui(z) = —sec*rtanz  and  wh(x) = sec? .
Integrating gives
1
uy(z) = ~3 sec’ x and  wup(x) =tanx

SO

() 1, it , sin® z 1 1

r) = ——sec’rcosr + tanxsinz = — = —SecT — COS X

Yr 2 cosz  2cosx 2

and

1
y(x) = Cycosx + Cysinx + 5 8€CT — COS L.

The term — cosz can be absorbed into the term C cosz, giving
) 1
y(x) = Cycosz + Cysinzx + 5 sec .
The initial conditions give 1 = y(0) = C; + § and 2 = y/(0) = Cs, so

1
y(r) = §COS$+QSinx+ 5 sec .



