MaTH 21D SOLUTION SET 4
Imre Tuba

October 29, 1998

4.7.6: The general solutions is the superposition of the particular solution and the general
solution of the homogeneous equation y” + y = 0. The auxiliary equation is 7% + 1 =
(r+1)(r — i) = 0. Hence the general solution is y(z) = €** + (' cos(x) + Cysin(x).

4.7.9: Again, find the general solution of y’/ — 2y’ + y = 0 first. The auxiliary equation is
72 —2r +1 = (r—1)> = 0. Hence the general solution is y(z) = z%e” + Cize” + Cre”.

4.7.13.a):

d2

Linl(z) = a2 (1/2 tanz) — tanz = tana (1 + tan®z) — tanz = tan’x
z
d?

Liy)(z) = priie 20 = -2z

Hle) = 40 (—3) +1=1

Notice that tan®z — 1 = L{y](2) — L[ys](z) = L[y1 — y3](z). Hence the particular
solution is y1(z) — ys(x) = (tanz 4 1)/2. The general solution of the homogeneous
equation L{y|(z)=01is CreV 4 Che vV (the auxiliary equation is r* —2 = 0). Hence
the general solution of L[y](z) = tan®x + 1 is y(z) = (tanz +1)/2+ CreV2 4 Cpe=V22,

4.7.14.a):

Liy(z) = Ll 4i +32 =3z -4
S P x =3z
d? —x d —x —x —x
Liy)(z) = 2¢ 4 e +3e”" =8e
Notice that 8¢™ 4+ 8 — 6z = —2L[y1](z) — L{y2](z) = L[-2y1 — ys](x). Hence

the particular solution is —2yi(2) + ys(@) = e — 2z. The general solution of the
homogeneous equation Ly](z) = 0is Cye” + Cpe’® (the auxiliary equation is 72 — 4r +
3 =(r—1)(r—3) = 0). Hence the general solution of L{y|(z) = 8¢ + 8 — 6z is
y(z) = e =2z 4 Cre” + Cye®.
The initial conditions force 2 = y(0) = 1+ ;1 4+ Cq, and =2 = y'(0) = =3+ 1+ 3C%.
Hence C1 =1, Cy =0, and y(z) = e 4+ 7% — 2z.
4.7.19: a. To solve v' + v = €%, multiply by pu(z) = ef 14z — ¢ Then

v+ v = €
d
%(exv) = ¥
621’
T - C
e 5 + C1
e’ _
v(z) = 5 + Cie™™



b. To solve 3/ — 2y = % + Cre~?, multiply by p(z) = ef ~2de — 2w,

e—Zwyl_I_ 6—21’3/ — 5 + 016—31’
d 2z _ e —3z
L) = 5+l
—x -3z
_or € €
= -~ _C C
ey 5 173 + Oy
e Oy _, -
e

Since —(C'1/3 is just another constant, you can replace it with C3, and the final
answer is y(z) = —e” /2 4+ Cze™" + Cye?”.
4.7.20: Notice that D? + 6D + 5 = (D + 1)(D + 5). Hence we can can solve the two
equations:

(D+5p = 10245
(D+1)y = v
To solve v' + 5v = 102 + 5, multiply by u(z) = el 54 — 57 Then
' + ey = (102 + 5)
d

%(6590?]) = (102 + 5)

Ty = 10/$65xd$ + 5/65xd$ = 20e®” + 3/65xd$ = 20e®” + %6590 +
v(z) = 22+ % + Cie 5
To solve y' +y = 2z + 2 4+ C1e™>, multiply by p(z) = ef 1l = o,
ey + ety = 2xe” + %el’ + Ce™¥

—(e"y) = 2ze" + %el’ + Cre™ 4"

dz
T T 3 T —4zx T T 3 T 6_490
ey = Qxedx—l—g ede +Cq | e de = 2ze” — Qedx—l—ge -4 1
7 C —o -
ylz) = 22— 5 Ile 1 (e

Since —C'/4 is just a constant, you can replace it with Cs, and the final answer is

y(z) =2z -7/5+ Cse™" 4+ Che™™.



