
Math 2552 - Differential Equations
Sections F1 – F4; L1 – L4
Georgia Institute of Technology, Fall 2015

Homework 21

Non-Homogeneous Linear Systems with Constant Coefficients:
Variation of Parameters; Complex Exponential

Use variation of parameters to find a particular solution to the systems:

1. x′ =

(
3 −3
2 −2

)
x +

(
4
−1

)
2. x′ =

(
3 2
−2 −1

)
x + e−t

(
2
1

)
3. x′ =

(
0 2
−1 3

)
x + et

(
1
−1

)

4. x′ =

(
3 −5

3/4 −1

)
x + et/2

(
1
−1

)
5. x′ =

(
1 −1
1 1

)
x + et

(
cos t
sin t

)
6. x′ =

(
1 8
1 −1

)
x + t

(
12
12

)

7. x′ =

 1 1 0
1 1 0
0 0 3

x +

 et

e2t

te3t


8. Use your results in 1. to find etA for

A =

(
3 −3
2 −2

)
.

9. Use your results in 3. to find etA for

A =

(
0 2
−1 3

)
.

10. Use your results in 7. to find etA for

A =

 1 1 0
1 1 0
0 0 3

 .

11. Suppose that A ∈ R3×3 has exponential

etA =

 5et − e2t − 3e−t 3et − e2t − 2e−t −et + e−t

−5et + 2e2t + 3e−t −3et + 2e2t + 2e−t et − e−t

5et + e2t − 6e−t 3et + e2t − 4e−t −et + 2e−t


a). Find the solution to the initial value problem:

x′ = Ax; x(0) =

 −2
1
4

 .

b). Find a particular solution to:

x′ = Ax + et

 1
−1
1

 .
















