OPERATION PHYSICS    SOUND    MATRIX


I.
Sources Of Sound



A.
Sounds can be produced by banging, plucking or blowing.

1A1D
1

1.
Seeing Sound Patterns
Demo
L/U
5 Min.

1A2
3

2.
How Is Sound Produced
Lab
L/U
20 Min


1A3F
5

3.
Focus On Physics: Vibration and Sound.
Disc.





Chladni Plates, Meter Sticks, Tuning Forks
Demo
L/U
15 Min




B.
The loudness of a sound relates directly to the amount of energy used in producing the sound.




1.
Focus On Physics: Loudness.
Disc.



C.
Humans can make fine distinctions among different sounds.




1.
Focus On Physics: The Ear.
Disc.



D.
People can infer possible sources and locations of sound that are not directly related.

1D1
7

1.
Can You Feel the Sounds You Make?
Lab
L
25 Min
1D2
11

2.
Can You Locate Where the Sound Is Coming From?
Lab
L
45 Min.






Extension: Funnels and a Hose
Demo
L/U
5 Min


II. 
Observable Characteristics Of Sound and Their Explanations


A.
Sound has wavelike properties. Individual particles only move a short distance.

2A1
13

1.
What Is a Sound Wave?
Lab
U
30 Min.

2A2
17

2.
Looking at Sound: Catching The Wave.
Lab
L/U
35 Min.

2A3F
21

3.
Focus On Physics: Characteristics Of Sound Waves.
Disc.

2A4
23

4.
How Are Sound Waves Like Water Waves?
Lab
U
40 Min.




5.
How Are Sound Waves Like Water Waves?
Demo
U
20 Min.


B.
The loudness of the sounds we hear depends on the amplitude of the sound waves reaching our ears.

2B1D
27

1.
Loud and Soft Sounds: What's Different?
Demo
L/U
30 Min.

2B2F
29

2.
Focus On Physics: Sound Intensity and Distance.
Disc.





C.
Sounds vary in pitch. Some are high and some are low. High pitched sounds are caused by fast vibrations and low pitched sounds are caused by slow vibrations.

2C1
31

1.
What Causes High and Low Pitched Sounds?
Lab
L/U
45 Min.






Straws
Demo
L/U
10 Min


2C2
35

2.
What Makes High and Low Pitched Sound Waves Different?
Lab
L/U
45 Min.

2C3F
39

3.
Focus On Physics: Pitch-Frequency, Loudness-Intensity
Disc.

2C4
41

4.
Name That Sound.
Lab/Over‑Head


D.
As a source of sound approaches and then moves away, its pitch seems to change. This is called the Doppler Effect.

2D1
43

1.
How Does the Pitch Change as a Moving Sound Source Lab
L/U
45 Min.






Approaches or Moves Away?





Rings
Demo
U
5 Min






Doppler Selection From Science of Sound
Demo
L/U
5 Min



E.
A vibrating object can force another object to vibrate. A sympathetic vibration occurs when a vibrating object causes another object of the same natural frequency to vibrate. A sympathetic vibration is sometimes called resonance.

2E1
47

1.
What Are Two Ways That One Vibrating Object Can Cause 
Lab
L/U
45 Min.






Another To Vibrate?





Resonance Boxes
Demo
L/U







Tacoma Narrows Bridge
Video
L/U
5 Min



F.
Beats are caused when two sounds of slightly different  frequencies interact.

2F1D
51

1 . What Are Beats?
Demo
L/U
20 Min.






Flute-Phone, Humming Bee
Construct/Demo
L/U
15 Min


2F2
52

2.
Focus On Physics: Beats.
Disc.


G.
Sounds can be reflected from surfaces. When reflected, the angle of  incidence is equal to the angle of reflection.




1.
Does Sound Reflect From Surfaces?
Lab
U
25 Min.

2G2F
53

2.
Focus On Physics: Echoes.
Disc.


H.
Sounds can be absorbed by soft, porous or irregularly shaped objects. Echoes are sounds that are not absorbed but are reflected back from the surface.

2H1
54

1.
How Can Sounds Be Absorbed?
Lab
L/U
20 Min.




2.
Focus On Physics: Absorption Of Sound.
Disc.


I.
Sounds can be focused to a point by curved ref lectors.




1.
How Do Curved Surfaces Reflect Sound?
Lab
L/U
20 Min.


J.
Sounds travel better through solids than through liquids or gases. The denser the medium, the better the travel of sound.

2J1
55

1.
Do Solids Conduct Sound Better Than Air?
Lab
L/U
20 Min.





2.
Focus On Physics: Factors Determining the Speed Of Sound.
Disc..


K.
Sound does not travel through a vacuum.

2K1D
57

1.
Does Sound Travel Through a Vacuum?
Demo
U
20 Min.




2.
Focus On Physics: Sound Cannot Travel In a Vacuum.
Disc.


L.
Sound travels much slower than light.

2L1
59

1.
Do You Hear Things Before You See Them?
Lab
L/U
45 Min.




2.
Focus On Physics: Comparing the Speeds Of Sound and Light.
Disc.


M.
The speed of sound can be measured.




1.
How Fast Does Sound Travel?
Lab
L/U
40 Min.

III. Musical Instruments


A.
An musical instruments produce vibrations. There are three families of musical instruments: string, wind, and percussion.

3A1
61

1.
How Do Musical Instruments Work?
Lab 
L/U
Two 45 Min


3A2F
65

2.
Focus On Physics: Factors Determining the Pitch of Musical 
Disc.





Instruments.

IV. Control and Applications Of Sound


A.
Sounds can be collected and amplified.

4A1
67

1.
How Can Sounds Be Collected and Amplified?
Lab
L
45 Min.

4A2F
69

2.
Focus On Physics: How a Cone‑Shaped Amplifier Works.
Disc.


B.
Ultrasounds are high frequency sounds not audible to people. Ultrasounds have many practical applications. They may used for "silent" dog whistles, for homogenizing liquid mixtures, for cleaning dental cavities and for finding flaws in metal castings.

4B1D
70

1. 
What are Sounds?
Demo

4B2F
71

2.
Focus On Physics: Ultrasound.
Disc.


C.
Sounds can be transmitted from one place to another.

4C1
73

1.
How Can Sound Be Transmitted From One Place To Another?
Lab
L/U
60 Min.

4C2F
77

2.
Focus On Physics: How a Telephone Works.
Disc.


D.
Sounds can be recorded on records, magnetic tapes and on laser disks.

4D1
79

1 .
How Does a Record Produce Sound?
Lab
L/U
30 Min.


E.
Noise pollution consists of a large number of loud, unwanted sounds in an environment.

4E1
81

1.
What is Noise Pollution?
Lab 
L/U
Two 45 Min. 





Sound Concepts and Demos
Demos/Disc.
L/U







Sound Demos
Demos
L/U
90 min
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