Math 1B, Quiz 11 Solutions Section 203 GSI Carter

1. (3pts) Solve the boundary-value problem 4y” 4+ 4y’ +y =0, y(0) =1, y(1) = 0.
The characteristic equation is 0 = 472 + 4r + 1 = (2r + 1)2, so the general solution is y = ¢;e~%/2 +
cawe=%/2. Since y(0) = 1, ¢; = 1, so the general solution reduces to y = e~ %/ 4 coze~*/2. Since
y(1) = 0,0 = e Y24 ce1/2, s0 that ¢; = —1. Therefore, the solution to the boundary-value problem
is

y= e %% _ gem/2,

2. (3pts) Use the method of undetermined coefficients to find the general solution for 4y” +4y'+y = cos z.

As in the previous problem, the general solution to the homogeneous equation is y. = cie=%/2 +
coxe™ /2. Let Yp = Acosz + Bsinz. Then y, = —Asinz + Bcosx and y, = —Acosz — Bsinz, so

dy; + 4y, + yp = (cosz)(A+ 4B — 4A) + (sinz)(B — 44 — 4B) = cos z.

Therefore, —34A+ 4B =1 and —4A—-3B =0,s0 A = —% and B = 2%. So, the general solution for
the differential equation is
—x/2

4
+ —smxr — —cosx.

—x/2
Y=Yp+ye=cre "+ coe 5% 5%

3. (4pts) Use variation of parameters to find the general solution for " 4+ y =

cosx
The characteristic equation is 0 = r? +1 = (r +4)(r — i), so @ = 0 and 8 = 1, and the general solution
for the homogeneous equation is y. = ¢; cosx + cosinx. So, let y; = cosz and y, = sinx. Then

0 = u) cosz + uhsinz = u} sinx cos z 4 uh sin’ =

1 .
= —u} sinx + ub cos x.
cos T
Then since 1 = —u/ sinz cosz + ub cos? z, u, = 1. Thus, ug = x + c3. Then

uy = /(fu'2 tanx) dx
= /(— tanz) dx
=1In|cosz|+ ¢;.
So, the general solution is

Y = U1yl + Uy = c1 COST + casinx + (cosx) In | cosx\ + xrsinx.



