HW 5, due today, Put in pile at front.  Entry Task:
HW 5a, due never, but you need to Find the quasi-frequency and

know this material for midterm 2. qguasi-period of the mass-spring
system modeled by
Midterm 2 is Wednesday. 3u"+2u'+4u =20

The midterm covers chapter 3.
3.7 and 3.8: Mass-Spring Systems

m = mass attached to end of spring
y =damping constant

k = spring constant

F(t) = external force

u(t)= displacement from rest at time t

We derived that
mu'’ +yu' + ku = F(t)



3.7 Summary
F(t) = 0 (no external forcing).

Case 1: F(t)=0andy =0
mu’ +ku=0

mr? +k =0givesr = +./k/m i

Soln: u(t) = cq cos(wyt) + cysin(wyt)

wo =+ k/m = natural freq.
R = \/Clz+czz = amplitude.




Case 2:F(t)=0andy > 0
mu"” +yu' '+ ku=20

mr? + yr + k = 0 gives
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2a: y > 2v/mk, overdamped
Soln: u(t) = cyeftt + cyef2t

2b:y = 2v/mk, critically damped
Soln: u(t) = cie'™ + c,te't

2c: ¥ < 2Vvmk, damped vibrations
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Soln:u(t) = e*(cq cos(ut) + cysin(ut))
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3.8 External forcing

We will discuss a wave forcing

function of the form 7
F(t) = Fycos(wt)
F, = external force amplitude
w = external force frequency

Aside: The picture above is a soln to

u”’ + 16u = cos(5t)
Case3:y =0

1
mu” + ku — Focos(wt) 3b: If w = w,, then use
Homogeneous solution | Y(t) = At cos(wt) + Bt sin(wt)
c1 cos(wgt) + cysin(wgt) F, _
General solution = 2mw, t sin(wt)
u(t) = ¢y cos(wot) + ¢ sin(wot) + uy (£)

Particular solution?

3a: If w # wy, then use N /\ /\
Y(t) = Acos(wt) + B sin(wt) N \/\j \} |

_ Fo
= a5 cos(wt)




