Section 3.4

. From m? +3m +2 = 0 we find mq = —1 and my = —2. Then y. = c1e™™ + e 2% and we assume yp = A.

Substituting into the differential equation we obtain 24 = 6. Then A = 3, 4, = 3 and

y=cre "+ coe 2 43,

2. From 4m? + 9 = 0 we find m; = —%i and mo = %z’ . Then y. = ¢ cos %r + ¢ 8in %1: and we assume i, = A.
Substituting into the differential equation we obtain 94 = 15. Then A = % ClUp = % and

29. We have y, = e

3 s 3 N 5
=c1eo8—r+ cgsin—r+ —.
e )
/5 4 ¢y and we assume Up = Ax? + Bz, Substituting into the differential equation we find
A= -3and B=30. Thus y = c1e7%% 4 5 — 322 + 302, From the initial conditions we obtain ¢q = 200 and
g = —200. so

y = 200~/ — 200 — 322 + 30z.

31. We have iy, = e=2"(¢ cosx + egsinx) and we assume Yp = Ae=**. Substituting into the differential equation
we find A = 7. Thus y = e 2*(cy cosx + easina) + Te~**. From the initial conditions we obtain ¢; = —10 and
o =9, s0
y=e 2 (=10cosx + 9sinz) + Te .
Section 3.5
1. The auxiliary equation is m2? 4+ 1 = 0, so y. = ¢; cos = + co sin x and

i cosr sinxr
W = =1

—sinr cosxT

Identifying f(z) = sec x we obtain

, SIn . sec T
U = ————— = —tanxr
1
, cosrsecr
Uy = ——— = 1.
1

Then uy = In|cosz|, ug =z, and

y=cpcosx+ cogsinx + cosxIn|cosz| + rsinw.



4. The auxiliary equation is m? +1 = 0, so y. = ¢q cosx + ¢osinz and

i cosx sinax
I’I" — . —
—sinx  cosx
Identifying f(z) = sec z tanz we obtain
ot — LR - ) 2, _ 2
uy = —sinz(secrtanr) = —tan“xr =1 —sec” x

Uy = cos x(sec rtanr) = tan .

Then uy = —tanz, up = —In|cos z|, and

y=cpcosx+ cysine + xcosx —sinx — sinxIn| cosz|

= cpcosx + cgsine + rcosx — sinx In| cos x|.

22. The auxiliary equation is m? —4m +4 = (m — 2)? = 0, so y. = ¢12* + core®® and

e?x Ie?m

/ — _ 4x
W= 2e2¢ Qe 4 2 -

Identifying f(z) = (12;1‘2 - 61?) e2* we obtain
uf = 6% — 1223

uhy = 1222 — 6z.

Then
uy = 22° — 324
Uy = 4r® — 322
Thus
Y= cq €2 4 core®® + (23:3 — 3:64) e 4 (4;1‘3 - 31‘2) re®
= 1% + cqre®® + > ($4 — $3)
and

y = 2¢16%% + o (2;1?:?.2” + 82"’) + e (43:3 — 39:2) + 9262 (;1?4 - 563) .

The initial conditions imply
C1 =1
201 + co = 0.

Thus ¢; =1 and ¢9 = —2, and

y = e*® — 23 4 2 (;1?4 — ;r.3) =2 (;r4 ) Y l) :



Section 3.6

1. The auxiliary equation is m? —m — 2= (m + 1)(m — 2) = 0 so that y = c;2™! + cou?.

2. The auxiliary equation is 4m2 —4m + 1 = (2m — 1)2 = 0 so that y = ¢;21/2 + 212 In z.
4. The auxiliary equation is m? — 4m = m(m — 4) = 0 so that y = ¢; + cox?.

5. The auxiliary equation is m? +4 = 0 so that y = ¢1 cos(2Inx) + cosin(2Inz).



