Problem 13 in Section 3.3. Find the general solution of 9y +12y" +44y' = 0.

Solution. We try y = e™. We plug y, v/ = re™, y" = r?e™, and 3" = r3e’™®
into the Differential Equation. We want

Or3e™ 4 127%™ + 4re’® = 0.

We want e (9r® +12r? +4r) = 0. If a product is zero, one of the factors must
be zero. The function " is never zero; so we want

(9 +12r° +-4r) =0
r(9r® +12r +4) =0
r(3r+2)>=0

So,r=0o0rr = %2 The root = %2 has multiplicity two. The general solution
of the Differential Equation is

2
Y =1cC1 + e 5 + c3xe” 37

Check. We plug

_2, _2,
Y =1+ € 37 4+ c3zre 3

2 2 2
y = — %cge’ﬁm + c3e 3% — %che’im

2 2
= (=3¢ 4 c3)e 3" — 2czwe3”

"o 2 2 —2 2 —2z 4 —2z
= —Z(—5co+c3)e”5" — fczeT3T + GeaweTs

_ (4 A L. —2z
= (5c2 — 3c3)e7 3% + Gezwe™s

" 274 2z 8 —2g
y'= —3(5c2 — 303)6 ELIE 036 3% — careTs
8 22 8 _2,
= (_ﬁCQ + §C3)6 3% — ﬁc;;xe 3

into 9y"” + 12y” + 4y’ and obtain

9((—%024-203)6_%36 e 5 )
+12< —C3 o + cg,xe 5 >

<( 2es+cz)e” L. 2egwe 3 >
=(-2+8 - %)cge% + (12 = 16+ 4)cze3 + (-8 +18— %)che%m
and this is zero because (—2 + & — &) = (=% + & — 8) = 0. Our proposed
answer works.



