Name:_______________________

WAVES UNIT

Part II

Sound

I. Sound- produced by _________________/disturbances in a medium.

a. Sound waves are ______________________/compressional 

1. The particles _____________ in the ______________ direction as    the wave

2. __________________: machine used to see sound waves, changes them into _____________________ wave, and shows _____________________ of sound.

II. Speed of sound

a. Depends on the _____________________________
1. ________________ temperature = less speed

2. higher temperatures = ______________ speed

3. At 0° C the speed of sound is about ________ m/s

4. At 20° C the speed of sound is about _______ m/s

Formula to adjust for temperature:

332 = (.6) (T°C) = __________________m/s

Answer the following questions:

1. If a room is at 25°C, the speed of sound would be?

2. If a room is at 15° C, the speed of sound would be?

5. Speed of sound = frequency X wavelength

m/s         =        f        X        λ

III. _____________________________________ 

a. _________________________ of vibration- rate at which an object vibrates or is pushed.

b. ________________________ frequency- rate at which an object vibrates on its own. 

c. _________________________ is when the frequency of vibration and the natural frequency match. This leads to an __________________ in the ____________________ of the natural vibrations.
1. Examples: 

1. swing- 

a. ____________ force at the natural frequency = swing goes _____________
b. Don’t add at the natural frequency = dampen or ___________________ amplitude

2. Singer _______________ glass with voice
3. Bat hits ball = ________________ in hand
     4. Tacoma Narrows Bridge collapse (1940)

IV. Echo 

a. The _________________ of a sound caused by the _____________________ of sound waves from a surface.

b. Echolocation
i. Animals send out _____________________ and locate the distance of an object by seeing how long it takes for the signal to ________________; used to find food or obstacles.

ii. Examples: dolphins, bats, etc. 
c. ___________________ = same concept, but uses radio waves instead of sound 
waves. 


     i. Much faster through air (speed of light)
Label the structures of the ear:
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V. The structure of the human ear and hearing


     a. ______________________________ Ear

i. _____________________ (auricle) ________________ sound waves; sends them through the ________________.

ii. Ear canal sends sound waves to the ear drum (_____________________________ membrane)

b._________________________________ Ear

i. ____________________________ vibrates from sound waves; vibrations are ______________________ to the ________ bones of the middle ear

ii. _____________________ ossicles; receive vibrations and increase the _________________ of the vibrations (_________________________ sound)

1. hammer (_____________________)

2. ________________________ (incus)

3. stirrup (_________________________)

c. Inner Ear- bony structure; ____________________ filled

i. ______________________- “taps” on ____________  window (membrane entrance to cochlea)

ii. _______________________- turns the vibrations into _________________ waves, that move the _________ (tiny hairs) causing them to trigger nerve _____________________ along the ______________ nerve.
iii. Auditory nerve- sends the _____________ impulses to the brain; the _________________ interprets the signals as ____________________ (volume and pitch). 
d. ___________________________ canals- used for the sense of ___________________________
e. ________________________ tube- middle ear to throat; _____________________________ air pressure

VI. Quality of Sound

a. __________________- the frequency of a wave measured in Hertz.

i. __________________ pitch- high vibration frequency = _______________________ wavelength

ii.___________________ pitch- low vibration frequency = _____________________ wavelength 

iii. Humans range of hearing is between __________________________ Hz


     1. below 20 Hz = ______________________
2. above 20,000 Hz = ___________________
3. Animal examples: 

a. Dog: 15-50,000 Hz

b. Dolphin: 5,000-120,000 Hz

b. ___________________- depends on _________________; can be changed by increasing   or decreasing _____________ 

i. ________________ sound- ______________ amplitude

ii. ____________ sound- ________________ amplitude
Draw: a) a sound that is high pitched and quiet b) low pitched and loud
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