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Section 3.6

2. Solution The characteristic equation is r2 + 2r + 5 = 0, so r = −1 ±
2i. Thus, yc(t) = c1e

−t cos 2t + c2e
−t sin 2t. To find g(t) = 3 sin 2t, let

Y = A cos 2t + B sin 2t. Substitute Y ′′ = −4A cos 2t − 4B sin 2t and Y ′ =
−2A sin 2t + 2B cos 2t into the ODE. We get that A = −12

17
and 3

17
. Thus,

y(t) = yc(t) + Y .

9. Solution The characteristic equation is r2 + ω2
0 = 0, so r = ±ω0i.

Thus, yc(t) = c1 cosω0t + c2 sinω0t. Let Y = A cosωt + B sinωt. Then
y′′ = −ω2A cosωt − ω2B sinωt. Substituting into the ODE, we get that
A = 1

ω2
0−ω2 . So y(t) = yc(t) + Y .

10. Solution From problem 9, yc(t) = c1 cosω0t + c2 sinω0t. Set Y =
At cosω0t+Bt sinω0t. Comparing coefficients, A = 0 and B = 1

2ω
.

15. Solution The characteristic equation is r2 − 2r + 1 = 0, so r = 1 is a
double root. Now, yc(t) = c1e

t+ c2te
t and Y1 = At2et+Bt3et. Using product

rule to differentiate Y1, we substitute Y ′1 and Y ′′1 into the ODE to get 6B = 1,
Y1 = t3et

6
, and Y2 = 4. Substituting A and B into the equation for y(t), we

see that c1 = −3 and c2 = 4. Thus, y(t) = −3et + 4tet + t3et

6
+ 4.

27. (a)Solution Y (t) = v(t)y1(t) = v(t)e−t, Y ′(t) = −v(t)e−t+v′(t)e−t, and
Y ′′(t) = v(t)e−t − v′(t)e−t + v′′(t)e−t − v′(t)e−t. Substituting, we getv′′(t) −
5v′(t) = 2.

(b) Solution ω has an integrating factor of e−3t. So (e−5tω)2 = 2e−5t so
that ω = v′ = −2

5
+ c1e

5t and
∫
ωdt = −2

5
t+ c1

5
e4t + c2 = v(t).

(c) Solution Y (t) = v(t)e−t = −2
5
te−t + c1

5
e4t + c2e

−t.

Section 3.8

16. Solution Note that r sinω0t− θ = r sinω0t cos θ − r cosω0t sin θ. Com-
paring the given expressions, we have A = −r sin θ and B = r cos theta.
That is, r = R =

√
A2 +B2, and tanθ = −A

B
= −1

tan δ
.
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