Part I Problems and Solutions

Problem 1: Find a particular solution to the DE

X+x=1t>+cos(2t —1)

Solution: x, = x,1 + x,» where p(D)x,1 = t* and p(D)x,» = cos(2t — 1), by superposi-
tion. Here p(D) = D? + 1.

Xpa: try a solution of form xp,1 = At> + Bt + C. p(D)xp1 =
Xpg+xp1 =2A+ (AP +Bt+C) =1 - A=1B=0,C=—2 Thus, x,; = > — 2.

Xp2: try solution of the form x> = Acos(2t — 1) + Bsin(2t — 1). Then p(D)xp2 = Xp2 +
Xpp =cos(2t —1) —

(—4Acos(2t —1) —4Bsin(2t —1) + Acos(2t — 1) + Bsin(2t — 1)) =

cos(2t—1) >A=-1,B=0

Thus, xp2 = —% cos(2t — 1). Combining, we get

Xp=Xp1+xp2 = (—2) — Lcos(2t — 1).

Problem 2: Find the general solution to

y/l+y/+y:2xex

Solution: Characteristic equation: p(s) = s> +s+1 = 0 — roots r = %‘/S so the

solution to the homogeneous equation is

Yh = e x/2 (cl Ccos \fx + cp sin ?x)

To find the particular solution, try
yp = ayxe” 4 aze”
yp = a1e* (x + 1) + aze”
Yy, = ae* (x +2) + age”
2xe* = 3ayxe® + (3a1 + 3ap)e”

Soa; = %,az = —%.Thus the general solution is



Part I Problems and Solutions OCW 18.035C

3 3 2
y=e 2 (cl cos \2[x + ¢z sin {x) + ge"(x -1)

Problem 3: Find a particular solution to the DE

y(4) o zy// +y = xe*

Solution: p(s) = s* —2s> +1 = (s> — 1)? so p(1) = 0 repeated root (order 2), so try
yp = x*(Ax + B)e*. Use the exponential shift rule to get A = 2, B = —3;, and so

x2e*

Yp = 24

(x=3)
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