










In order to see how the x = c1 cos ωt+c2 sin ωt solution agrees with the x = 1+t

solution in the limit as ω approaches zero, we observe that the initial conditions
associated with x = 1 + t are:

{

x (0) = 1
x′ (0) = 1

applying these initial conditions to x = c1 cosωt + c2 sin ωt, we get:

{

x (0) = 1
x′ (0) = 1

⇒

{

c1 = 1
ωc2 = 1 ⇒ c2 = 1

ω

so the solution becomes:

x = cosωt +
1

ω
sin ωt

now, we take the limit of this solution as ω → 0:

lim
ω→0

x = lim
ω→0

cos ωt + lim
ω→0

1

ω
sinωt = 1 + lim

ω→0

t cos ωt

1
= 1 + t

where we use l’hopital’s rule to evaluate the second limit.

In summary, since one of the arbitrary constants actually depends on ω, it
is essential to account for it when taking the limit ω → 0.































3. The general motion of the first coordinate of a two degree of freedom system is given by:

x1(t) = R1 cos(ω1t − θ1) + R2 cos(ω2t − θ2)

Is this a periodic motion? Under what condition will it be periodic?
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

At t = 0,
x1(0) = R1 cos(θ1) + R2 cos(θ2)

At what time t will this happen again?
Suppose that ω2 = m

n
ω1, where m and n are whole numbers. Then

x1(t) = R1 cos(ω1t − θ1) + R2 cos(
m

n
ω1t − θ2)

After time T = 2πn

ω1

, we have

x1(T ) = R1 cos(2πn − θ1) + R2 cos(2πm − θ2) = x1(0)

In fact, x1(T + t) = x1(t) for all t, not just t = 0. Thus in this case the motion is periodic.

However, if the ratio of ω2 to ω1 is an irrational number, then x1(t) will never return to x1(0)
and the motion will not be periodic.





































Homework 8, Problem 1 




















