













Consider the damped torsional oscillator
with moment of inertia I restoring torsional
constant K and damping given by

WP 8 0

where Wo VII
We saw that the solution for the underdaped
case could be written

Oo é sin wrt to
where

w wofiETT though the difference

between wy and wo was too small toreliably
measure

Lastly we defined a quality factor Q by

Q

adf.fr PIffIwe add a periodic driving
torque to sin w t where
Wd is the driving frequency which can be

adjusted The differential equation becomes

w 80 α sin wat
where
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Simulation After an initial transient we
observe that the systemsettles down into sinusoidal
oscillations at the same frequency as thedriving
Assume steady state oscillation is

t sin wa t
Plug it in and try it solve for and

This will be easier with the complexexponential

Driving is oftheform α e Wat

Assume o t ei wat

t if ow ei wat

t wa o e
i twat

Plug in Cancel the commonfactor of e
wat 9

W w if tow doe

Was wo 00 i 8tow t α cos tissing
This is 2 equations Real part and Imaginarypart
Real

0,20 w cos

α coz w W to
Imaginary

sin 0 800W
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Square and add

α wr sin w w 83,20

do

YLWE wa.TT TWd

Take ratio

5T tano

Plots n highQ low t

Gen Q highs

f
Peak is near W Wo Or it will be
easier to use linear frequencies f Wtg

do

NCWE wag tfyw UQ.ge
8

IWEEYT.FI

Resonance



4

IIF.EE IF

Iff
fFo

Resonance


