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1. Use Laplace transform to solve the initial value problem.

x′′(t) + x(t) = f(t), x(0) = x′(0) = 0,

f(t) =

{

sin t if 0 ≤ t ≤ 2π

0 if t > 2π

2. Use Laplace transform to solve the initial value problem

x′′ + 4x′ + 13x = te−t; x(0) = 0, x′(0) = 2



3. Find a general solution of the system.

x′

1 = x1 + 2x2 + 2x3,

x′

2 = 2x1 + 7x2 + x3,

x′

3 = 2x1 + x2 + 7x3

4. Find the general solution of the system.

−→
X ′(t) = A

−→
X (t),

−→
X =

(

x1

x2

)

, A =

(

3 −2
5 1

)



5. Find the general solution of the system.

x′ =

[

3 −1
1 5

]

x

6. Solve the problem without using Laplace transform.

y(3) − y′′ − 12y′ = x − 2xe−3x



7. Solve the initial value problem without using Laplace transform.

y(3) + 10′′ + 25y′ = 0; y(0) = 3, y′(0) = 4, y′′(0) = 5

8. Find a basis for the solution space of the following homogeneous linear system.

x1 − 3x2 − 10x3 + 5x4 = 0

x1 + 4x2 + 11x3 − 2x4 = 0

x1 + 3x2 + 8x3 − x4 = 0



9. Suppose that A, B, and C are invertible matrices of the same size. Show that the product
ABC is invertible and that (ABC)−1 = C−1B−1A−1.

10. Find the general solution of the differential equation. Primes denote derivatives with
respect to x.

xy′ + 3y = 3x−
3

2



Table of Laplace Transforms
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