Math 4100 typical problems for Exam II

. Suppose that
t, 0<t<d,
ﬂﬂ_{3,t24

Determine the steady state response for the system
y'+y 4y = f(t).
Answer: ys(t) = 3/4.
. Use Laplace transforms to solve the IVP
i+ u =14 sin4t, uw(0) =1, «'(0)=0.

Answer: u(t) = 1/15(15 4 4sint — sin 4t)
. Find the general solution of

x”—i—lxl—l—x:O.

2

Answer: z(t) = e”"/*(a cos v/15/4t + Bsin /15 /4t
. Find the general solution of
i — ti 4+ u = %,

Hint: To find the homogeneous solution try ¢".
Answer: u(t) = t? + at + Gtint

. Find the amplitude, period, and phase shift for the steady state re-
sponse of the periodically forced oscillator

y" +1y + 2y = 3cost.

Answer: y,,(t) = 3/2(cost +sint). The amplitude is 3/2v/2, the phase
shift is 7/4, and the period is 27.



6.

10.

Figure 1: Graph of y(t) = e (1 — 2¢')

Solve the differential equation
i+ u = ug(t) sin(t/2), u(0) =0, ' (0)=0.

Hint: Make sure you have the correct translations before you apply the
Laplace transform.

Answer:
(1) [§ sin ;(COS(;(t—3))—cos(t—3))+§ cos 2(2 sin(;(t—B))—sin(t—B))]

Use the definition of the Laplace transform to find the Laplace trans-
forms of e, ¢, and cos at.

Find the general solution of
y" +y =3 — cost.

Answer: y(t) =3 — 1/2tsint + acost + Bsint

Suppose that a certain mass-spring system in modeled by
Y+ 3y +2y =0,

where y measures the displacement of the mass from equilibrium. Graph
the motion of the mass if the spring is compressed one unit and then
released from rest.

Answer: y(t) = e ?(1 — 2¢)
Use Laplace transforms to solve the IVP
i+ u = sin4té(t — 2), uw(0) =0, «'(0)=0.

Remember that [0 f(t)0(t — to) dt = f(to).
Answer: u(t) = sin(8)uq(t) sin(t — 2)



