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sz‘c 3 é # 2. The characteristic equation for the homogeneous problem is 72 +2r +5 =0,
’ with complex roots 7 = —1 4 2. Hence y.(t) = cie~* cos 2t + cze~*sin 2¢. Since
the function g(t) = 3 sin 2t is not proportional to the solutions of the homogeneous
equation, set Y = Acos 2t + Bsin 2¢. Substitution into the given ODE, and com-
paring the coefficients, results in the system of equations B —4A =3 and A+ 4B =

0. Hence Y = —12 cos 2t + % sin 2t. The gencral solution is y(t) = y.(t) + Y.

)

"‘ 7 t———) # ' The characteristic equation for the homogeneous problem is 22 +3r+1=0,
with roots 7 = —1, —1/2. Hence y.(t) = c1e™" + coet/2. To simplify the analysis,
set g1(t) = t2 and ga(t) = 3sin t. Based on the form of g1, set Y1 = A+ Bt + Ct2.
Substitution into the differential equation, and comparing the coefficients, results
in the system of equations A -+3B+4C =0,B+6C =0, and C =1. Hence we
obtain Y; = 14 — 6t +t2. On the other hand, set Yo = D cos t + Esint. After
substitution into the ODE, we find that D = —9/10 and E = —3/10. The general
solution is y(¢) = y.(t) + Y1 + Y2

#' ﬁ 5" — The characteristic equation for the homogeneous problem isr2-2r+1=0,
,f with a double root r = 1. Hence y.(t) = c1e’ + cat et. Consider g1(t) = te’. Note

11 that g is a solution of the homogeneous problem. Set Y1 = At?et + Bt3e® (the first

term is not sufficient for a match). Upon substitution, we obtain Yy = t3e?/6. By
inspection, Y, = 4. Hence the general solution is y(t) = cret +cotel + 13t /6 + 4.
Invoking the initial conditions, we require that ¢; +4 =1 and 1 +¢c2 = 1. Hence

c1=—-3and cg =4.
#lg * 20 The characteristic equation for the homogeneous problem is 7~_2t+ 2r+5=0,
with complex roots 7 = -1+ 9i. Hence y.(t) = cie~t cos 2t + cpe” " sin 2t Based

on the form of g(t), set ¥ = At et cos 2t + Bte~tsin 2t. After comparing coeffi-
cients, we obtain Y = te~tsin 2t . Hence the general solution is
-y(t) = cre tcos 2t + coe tsin 2t +1 e~tsin 2t.
Invokiné the initial conditions, we require that ¢; =1 and —c¢; +2¢2 = 0. Hence
cp=1and cg =1/2. -
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#2‘ # 23 The characteristic equation for the homogeneous problem is r2—5r+6=0,
with roots 7 = 2, 3. Hence y.(t) = c1e? + coe?'. Consider g (t) = ¢*(3¢t + 4)sin ¢,
and go(t) = e cos 2t. Based on the form of these functions on the right hand side
of the ODE, set Ya(t) = e!(A; cos 2t + Ay sin 2t) and Y;(t) = (By + Bat)e® sin t +
(C1 + Cyt)e? cos t. Substitution into the equation and comparing the coefficients
results in

1 ; 3 ,
Y(t) = —Q—O(et cos 2t + 3¢’ sin 2t) + ﬁtezt(cos t—sint) + ezt(% cos t — Hsin t).
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