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1. Write the system

as a linear differential equation.

2. Solve the initial value problem

e o[

3. Suppose F(s) = Z{V1? + 1}, calculate

4. Let x be the solution to

[ g o]
What is x(7)?

5. The Bessel function of order 0, denoted Jy(t), can be define for t > 0 via the Laplace transform

as )
L{h(t)} = :
(0} =~
What is (JO * Jo)(t)7
6. Solve the system
1 0 0
Ccll—); =13 2 5 |x
2 1 =2
7. Let f(t) be given by the graph
1 .
1

Calculate Z{f(t)}, as well as its domain.

8. The matrix

N

has eigenvalues —1 and 3. Find the solution to the equation x’ = Ax?
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9.

10.

11.

12.

13.

14.

15.

16.

Use the Laplace transform to solve
y" — 3y’ + 2y = sint, y(0) =1,9'(0) =2
Solve the differential equation
ta" — 22’ 4tz = — cost, z(0) = 2'(0) = 0.
(Hint: If X (s) = Z{x(t)} then X satisfies a linear first order differential equation).
Solve the system

/
Ty =271 — To

xh =31 + X9

If x and y are solutions of 2’ = x 4+ 3y, ¢y = x + 4y, x(0) = 2, y(0) = 1, find z(1).

11 0
Find the product of the eigenvalues of |0 2 1
0 2 =2
" — cost
Compute f{g}.

—3s2+3s+4

Let f(t) :.,sf—l{ e E

}. Compute f(0).

A mass m = 1 is attached to a spring with constant k = 4. Assume no damping force is present
and the mass lie at rest in its equilibrium position. At time ¢ = 0, the mass is hit with a hammer
with a unit impulse in the positive direction.

(a) Give an expression for the motion of the mass as a function of time

(b) List all times between 0 and 37 that the mass is at its equillbrium position
At time t = 3w, the mass is once again struck with a unit impulse in the positive direction.

(c) List all times after 37 that the mass is at its equillibrium position.

(d) Sketch the motion of the mass from ¢ = 0 onwards



