Pre-clags Warm-up!!!

Which of the following functions has a
frequency of 440 cycles per second?

d.

b.

C.

d.

e.

sin 440t

sin 2re440t /
sin (1/440t)

sin (1/(211e4401))

sin 211/440t

f. None of the above
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Section 5.6: Forced oscillations and resonance.

We have studied systems

¢ that oscillate (mass on the end of a spring):
mx” + kx =0 ample, horvaowic

e with damping: WWAU/OVG{/W+M
mx” +cx’ + kx =0

Wk wades D&a‘v\pfw

We now allow an éxternal force to be applied:
mx”" + cx’ + kx = F(t)

dovried.

and we take F(t) to have the form
TR = Ak ol + Bshw
As already done: x(t) =x_c + x_p
\\ = 1t ‘
x_c = Nansient golhpn, = SO l/wﬁm
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New vocabulary:
® resonance, beats,
e Steady periodic solution, transient solution

We do not study:

e the particular models (cart with a
flywheel)

e Static displacement, amplification factor

e Conservation of energy

e Practical resonance, critical resonance
frequency (questions 15-18)

e adjusted forcing function (questions 7-10)



Section 5.6, question 2: ,E)g(pvag Xao = L@j@o’(} ~oé> .

Express the solution of the initial value problem
as a sum of two oscillations. Graph it.

X" +4x=5sin3t, x(0)=x(0)=0
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Section 5.6, question 2:

Express the solution of the initial value problem
as a sum of two oscillations. Graph it.

X" +4x =5sin3t, x(0)=x'(0)=0

Soleton o Chon egn. 1% 4=0 r=22.
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Question: what are the periods of these
functions?

d.

b.

w2, /3
1/2, 1/3
2T, 3T

. T, 21U3 \/

None of the above.
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Resonance

Section 5.6, question 2 is:
X" +4x=5sin3t, x(0) =x(0) =0
sihat, 82t are lubdwdfs ¥ 4w = O

Modification:
X" +4x =4sin2t, x(0)=x(0)=0

Question:

What is the best form of function to try so as to
give a particular solution to x” + 4x = 4 sin 2t?
a. y=Asin 2t

b. y =Asin 2t + B cos 2t

C. y=Asin 2t + B cos 2t + Ct sin 2t + Dt cos 2t

d. Something else.

| Pm)ﬂcv Ctsin2t + Dbcos2 t
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Resonance

Modification of question 2:
X"+ 4x =4sin2t, x(0)=x'(0) =
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Beats occur when we have two solutions
L,gs<wpt>/ DS @f> whose_
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5.6 question 12:
Find the steady periodic solution

XS{Q = C st~ °4>

and the actual solution x(t) = x_sp(t) + x
X"+ 6x +13x=10sin 5t, x(0) = x'(0)
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