Chapter  9  Waves Traveling In One Dimension

9.1
Vibrations - 348


a.
use slink on PSL connected to TV.  Look at d vs t, v vs t, and a vs t detector, how about F vs t


b.
Period (

) is...     Frequency (

) is...    amplitude is...


c.
sp 349

1
find



d.
pp 350:
1
find



2
find 






e.
Side C:
1580-2173
Boat in Wake, Dye in Water
2174-2782 Slinky Bowling Alley

9.2
Simple Harmonic Motion


a.
mass hung from spring: 



b.
Investigation: Find relationship of  T vs length of a pendulum  length from 10 to 90 at 10 sec intervals



-
how can use motion detector?  find out?


c.
mass hung on a string: 



d.
Demo: Accelerometer on pendulum


e.
Discuss energy transformation for a pendulum  GPE <---> KE<-->GPE  - 358


f.
Wave - transfer of energy in the form of a disturbance: Energy, Frequency, Amplitude – 359

9.3
Wave Motion  362


a.
See apple computer program - Disk 6 by Merlan: Waves and Vibrations


b.
Kick high wire, time pulse to travel over and back - is tension correct?


c.
What is being transmitted? - disturbances



Demo: Dominos

Demo: Smoke Box


d.
What is the speed?



-
depends on medium, the mass resisting change in velocity


e.
Any waves around us?


f.
Wave Terminology - 363



1.
periodic wave...
6.
trough...   - pulse



2.
pulse...



7.
wavelength...  




3.
slinky: what moves?  how?
8.
amplitude...



4.
transverse wave...
9.
longitudinal...   compression, rarefaction



5.
crest...  + pulse
10.
direction of pulse...     direction of segments...




g.
Polarization - 365



1.
Plane polarized



2.
only transverse waves can be polarized


h.
Side C:

6646-6737 Slinky on Horizontal String

6738-6985 Longitudinal Wave on Slinky

9.4.
Transmission of Waves - 366


a.
Wave equation:  



b.
sp  367


1
find v
2
find 


3
find 



c.
pp  368

1
find v
2
find T
3
find 

 - complicated
4
find 

 of radio station


d.
Side C:

570-883 Wave moving on Slinky

884-1076 Increase 

, shorten 







2796-3981 Slinkys on Table

3982-4719 Wave on garden hose, slinky, spring






4730-6215 Torsion bar wave machine
6216-6635 Wave Machine Shorter Rods

9.5
Transmission and Reflection -  368


a.
Investigation: 9.1
Transmission and Reflection of One Dimensional Wave


b.
need two different mediums


c.
is change in velocity, 

, but not 



d.
Demo: wave machine: 12 inch lengths


e.
fixed end reflection


f.
free end reflection


g.
Demo: wave machine:  12 inch and 6 inch


h.
partial reflection


i.
Side C:

33125-33340 Pulse on Slinky-1

33341-33521 Pulse on Slinky-2






33532-34004 2 Wave Machines hooked together


9.6
Interference of Waves  -  372


a.
Investigation
9.2
Interference of Waves in One Dimensional Medium


b.
Principle of Superposition



1.
constructive



2.
destructive


c.
Demo: wave machine


d.
Side C:

20948-21628 Superposition on Slinky






20223-20937 Superposition – Computer Animation

9.7
Standing Waves - Special Case of Interference In A One Dimensional Medium


a.
Demo: Wave on a stretch chord with speaker and frequency source


b.
Demo: Wood, straw wave machine


c.
pp 376

1
distance between nodes?






2


, 



d.
Side C:

27645-28468 Wave Machine

28480-28979 Slinky






28990-29528 Soap Film

29541-30047 Drum
9.8
Modes of Vibration In a Stretched String


a.
Demo: stretched chord


b.
resonance frequency


c.
overtones


d.
harmonics


e.
Investigation:  Aluminum Rod

9.9
Investigations
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Pulses on two different springs - page 371
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Waves and Vibrations - Apple Computer Program - Merlin 

Part 1
Periodic Motion


Lesson 1-1


1.
to describe periodic motion


2.
to describe transverse and longitudinal vibration


Lesson 1-2


3.
to describe what a cycle is


Lesson 1-3



4.
given time, calculate the number of cycles and the period


Lesson 1-4


5.
given the period, calculate the frequency


6.


Lesson 1-5



7.
given the path of, determine the amplitude

Part 2
Waves on a Linear Medium


Lesson 2-1


1.
to statae the meaning of the term wave.


2.
to describe the behavior of the medium as a wave passes through it.


3.
to describe any changes in the size and space of a pulse traveling along an ideal spring.


Lesson 2-2


4.
to state the nature of the speed of a pulse as it travels along a uniform spring.


5.
to state how the speed of a pulse on a uniform spring depends on pulse shape and pulse size.


6.
to predict the relative speeds of pulses in a pair of springs differing either in tension or density.


Lesson 2-3


7.
to describe the reflection occuring when a pulse reflects from a medium’s free end and fixed end.


8.
to describe what happens when a pulse hits the boundary between two different media.
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