Office hours today: after class in Remo, 4-5pm, 8-9pm in Zoom
Homework sessions: M/Tu 5-8pm in Remo

Learning goals for today:

To determine the time constant and/or damping constant given a
description of the motion of a damped oscillator.

To explain qualitatively the physical effects of different amounts
damping, including critical damping

To explain how the amplitude of a driven oscillation depends on the
driving frequency and to describe the phenomenon of resonance.
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The graph shows displacement vs time for a damped oscillation. The time
constant t, in this case is nearest to

A) 1s B) 3s C) 5s D) 7s E)9s

EXTRA: Can you find t, exactly?
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The graph shows displacement vs time for a damped oscillation. The time

constant t, in this case is nearest to Al 4o, awpl. should
be B, Ben
A) 1s B) 3s C) 5s D) 7s E)9s e 2.8

EXTRA: Can you find t, exactly?
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The graph shows displacement vs time for a damped oscillation. The time

constant t, in this case is nearest to A: 3.0 t4,
- ’Ss/éo
A) 1s B) 3s C) 5s D) 7s F)9s 4Yem=3 &
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=% e -
EXTRA: Can you find t, exactly? - - = ln(3)
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Simulation or demo of damped oscillation

https://youtu.be/-ALSLYNnSOYE
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An object with mass 2kg oscillates on a spring with a small amount of damping.

a) What is the damping constant b?
Zm
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EXTRA: What is the spring constant k?
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An object with mass 2kg oscillates on a spring with a small amount of damping.
a) What is the damping constant b? SJ"P t —f\nA b
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EXTRA: What is the spring constant k? ° ’

_ ke
= 0.51 =



VARVARVARARAR SR

An object with mass 2kg oscillates on a spring with a small amount of damping. 2 '
Aer '-SMAN T = Zs So L = -3'8
a) What is the damping constant b?
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EXTRA: What is the spring constant kK =b|< - w1+ i / ,ywe%ac
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FOKCED OSCILLATIONS:
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Objects with the masses shown each sit in
equilibrium on different springs, all with
spring constant 200 N/m and damping
constant 1 kg/s. If we turn on a driving force
with frequency f = 1.59 s, which mass will
oscillate with the largest amplitude?

A) 1
B) 2
C) 3
D) 4

E) 5



Objects with the masses shown each sit in
'5k, 2ks, '~5k9 "‘9 0.5ke equilibrium on different springs, all with
spring constant 200 N/m and damping
constant 1 kg/s. If we turn on a driving force
with frequency f = 1.59 s, which mass will
oscillate with the largest amplitude?
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B) 2
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