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§2.5 # 2. There are two cases: α = −2 and α 6= −2.

Case 1. If α = −2, then 9(t) =
1
6

t3 e−2t . In this case, we use s = 2 and n = 1.

Case 2. If α 6= −2, then we need to use s = 0 and n = 1. We find that

9(t) =
(
−2

(α + 2)3
+

1
(α + 2)2

t
)

eαt
=
(αt + 2t − 2) eαt

(α + 2)3
.

§2.5 # 4. 9(t) = t2
− t .

§2.5 # 6. 9(t) =
(
273− 1672t + 3872t2

)
e7t

340736
.

§2.5 # 7. The characteristic equation is r2
+ 4 = 0. We have two complex roots: 2i and −2i . The right hand side

of the non-homogeneous equation is of the form

g(t) = t sin(2t) = P(t) eαt cos(βt)+ Q(t) eαt sin(βt).

We will use α = 0 and β = 2, and we have that α + iβ is a single root, so we will use s = 1. Also, P(t) is a
polynomial of degree 0 and Q(t) is a polynomial of degree 1. We will use n = 1.

The considerations above imply that the form of the function 9(t) is

9(t) = t s [
(A0 + A1 t) eαt cos(βt)+ (B0 + B1 t) eαt sin(βt)

]
=

(
A0 t + A1 t2) cos(2t)+

(
B0 t + B1 t2) sin(2t).

Computing the linear operator, we find that

L[9] = 9 ′′(t)+49(t) = 2 (A1 + 2B0) cos(2t)+(8B1) t cos(2t)+2 (B1 − 2A0) sin(2t)+(−8A1) t sin(2t).

Matching coefficients, we get the equations

A1 + 2B0 = 0, 8B1 = 0, B1 − 2A0 = 0, −8A1 = 1.

Solving these equations we find that

A0 = 0, A1 = −
1
8
, B0 =

1
16
, B1 = 0.

We conclude that 9(t) =
1
16

t sin(2t)−
1
8

t2 cos(2t).

§2.5 # 14. 9(t) =
1
6

t3
−

1
4

t2
+

3
4

t −
1
2

t e−2t .


