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I THE NATURE OF WAVES: ©° e =70
‘f A. What is a wave?

1. Any _disvacvadce.  that transmits

energy

through _matter or empty __Seace

2. Asawave _txavels it does woc X

on everything in it's path.

3. Most waves transfer _ene oy by the vibcationN  of

PocAcles ina  mediunm
\ |

4. Amediumcanbea So\idl

g wid or __AaS
v, v,

B. TYPE of WAVE (based on what it travels through )
1. Mechanical Wave:

a) This wave need a_m™\e dliuM 1o travel.

b) Examples: __Sound OCean \yaves Cart zua ke

3 waveS
‘ -2, Electromagnetic Wave:

a) This wave does NOT need a Me.dium in order to

travel, but it can also go through _ana A2

b) Examples: __| . 3\\«\' X QoS

Roduio

WAVes
C. TYPE of WAVE (based on how it moves)
1. Transverse Wave:

Mi C 00 wWwave

G) The po,v-\"\ c\eS

of the medium move at

(perpendicular) to the __ A\ sec Xion

cian it angles
)

the wave is _ Mov.inQ
b) Examples:__ 2\ ¢ct-co wira NG wav e

Transverse Wawve
N Soancemoves Corlsmove
@,(QQV\ VeSS up and Gowen up and doven

c) Parts of a transverse wave:

Troughs
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2. Longitudinal Wave.

. a) The particles of the medium vibrate in the same _icoc Yiowmg

(parallel) to the direction the wave is .mo v\ nc\;)

b) Examples:
Sound, wWaveg

WIVE MoveTRal ———

push compcessions 10 fixes e
P—\Weaves T EEE T
Sk ¢ \\_ e -
T particie movements  rarefactions

¢) Parts of a longitudinal wave:

Rarefactions Compressions
e ) e —— ey

—~_

T g et NE R

i

Y.

\
N
L

IT PROPERTIES OF WAVES:
A._Amplitude: "?-\\@--"#n“'i‘g\mh; . Kes v @
@ >

1. It is the _Maximam distance

that the _Pccrx\eS of a _\MWave

<

) Wavelength
move from their __tect position.

2. The 3 Ceake ¢ the amplitude , the 8) €QaACC __ the energy.

B. Wavelength:
1. The _listancR  betweentwo Cvest+s  ortwo - roue he

2. The _Aliskyance. from _CompresSion  to COMPressi g

Longitudinal wave

3. The _Shocye ¢ the

Wavelength

wavelength, the g\ reo et

the _ & Q/“\S\\l: ;

Transverse wave
l Wavelength |
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C. Frequency:
1. The 1D N DS of _ W Uen roduce
& LThe NUNDET  of _Wiwe produced
2 in a given amount of ___ | | V¢

2. It is usually expressed in Herfr CWL}

3.0ne_Herle equals one __LO@UC  per second.

4. The N \((g oG the frequency, the

Freguency can be meosured by counting
how many waves pass by in o cenain
amount of ome. Here, wo woves

Lf\(\(’/\/ LJ\" *he e ner‘gy. B*é"ﬂ‘ﬁ by i 10 5, sa the frequency ks

5. What is the frequenc of a wave if 24 waves pass you in 12 seconds?

S—, i o

D. Wave Speed:

1. The C‘)\‘Qé‘é(\ at which a wave _ 17, awe ls
2.speed (__ V) = wavelength ( £ ) x frequency ( Wz )
' Example: What is the speed of a wave if it has a wavelength of 3 meters,
"’
and a frequency of 5 Hz? T
= Axs 1S w/sec_
= 3 15

3. If a wave is traveling at a certain speed and you...

a) (\\C)U\le? its frequency, its wavelength will be (ot 10\ \(\q -

b) (ot it frequency in half, its wavelength will C&OL)\O l-e

Long Wavelength EM

WaNaAYA
IS

¢ ﬁhnmmmmﬂ
VAVAVAVAVAYAY,
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IIT WHAT 1S SOUND?

. A. Sound: ‘
1. Caused by rapid U‘tbf&ﬁ&’b? ( back and forth)

2. The vibrations __COMN QOS5 the air.

3. Sound travels OUtornd from the source.
B. Sound Wave:

- W NDETFD \O0¢e/ wave that needs to travel through a Q’\ﬂec‘tum
* Sound cannot travel in the __ U cog of space |

2. The particles vibrate \ce. and f%ﬂl’k} along the ; il

that the sound wave ch;’UJ(’( )

ComRee s 2%

3. Parts of a sound wave: COQUE ((’U\Ct/m
¢ vV ILER P \ VA MM/\‘"‘\«——\\
F‘&\/; SRR RRRRE ) RRAN MY )
L (eonpesion [acekc tin

C. Hearing Sound:
1. Outer ear ¢ol\éci3 the sound waves.

Ossicles

- ) . ; g /Nerve
2. Middle ear i0c(eane  vibrations with

+he \/h\a\\\\lv/\ AV ‘1( I%ﬁ (CypD )!i, }i .' : ! Aj’ ‘/ ‘" Cochlea

3. Inner ear changes _V L Qciony Torponi
Membrane

into _e\ec R\ y signals.

Eustachion Tube

D. Hearing Loss: To Nose and Throat

L L\Obd, sounds can damage the \(\CU/\ cells & (\erv€_  endings.
2. Tinnitus: a constant___( \(\({ “njj in the ear.
‘ 3. Protect your ears !l a) Wear _ <G (D\OC{)

b) Turn C\,C)LU\f\ the volume !




Chapter 21 - Topic 10 Page 5

IV PROPERTIES OF SOUND: speed of sound

-sohds fast (~4000 mi/s)
. lquIdS - (~1000 m/s)
=+ gases: slow (~400 m/s)
cair@20°C =343 mis

in SO|IdS because they are _C ©q 1S ;’4’

A. Speed of sound depends on:
= 1. Type of matter:

Mi-ﬁiﬁ@#ﬁiiiﬁiiiiﬂﬁi

(T,. N o)
a) sound travels _ <)) Tér

b) 1) A40u/—  solids allow sound to travel at (. uiw S speeds.

2. Temperature:

a) The Nolf ¢ the medium, the 72717 the speed of sound.

B. Pitch and Frequency:

1. Freguency: ,
a) The Iz TeC the vibration, the <’/,}*'im:,/‘:(.p the frequency.

2. Pitch:

a) cannot be _(\W o1 e , but related to_- {'“r(‘tif« LA
b) the _N\@high the frequency, the 4 )| Lf h«-L the pitch.

&

5 High frequency = high pitch

% Low frequency = low pitch ‘

3. Different animals hear different frequency _( (I v”‘(;‘!/ €3

. 0 100 1000 10,000 10,000
a) Ultrasonic: sounds that e —
have a frequency too t’\}a‘;f@'; M: -
iSe
Cat
to hear by humans. Frog . :
Flephant |SEesRsonasmss consmas o

=) A 171 \
b) over ~XU OUU Hz
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4. Doppler Effect: ik

\a"' {L,( \\\(\]

a) When the _{, izl of a sound changes due to Thg’""‘moving\zof."

//////

* the _O0OUND source * the M‘{Y CNeE

The Doppler Effect fmannumgsunlmme
Pushay

b) The police car Lofffesr )  the sound waves _ 11 oz TH& s

causing a ___NAWOA frequency and a r)fJﬂ

c) As the car moves __ (/0 71, the pitch __ (Y | 102

C. Loudness and Amplitude: /
1. A sound is _ (L0 if it has alot of _ (UG y

2. The greater the £ 2 M Ve | the [LL,J(V””&» the sound.
3. Measured in _(\C Li} e s

a) Sounds that are more than

! A0 Faintest audible sound 0

- dB can be Whisper 20

/ Quiet residence 30

= Soft stereo in residence 40
Speech range 50-70

b) Decnbel level also depends Calbiri 80

: e Pneumaticjackhammer 90

on the [ b/aiu/ from o ot i 160
Accelerating motorcyc!e 100

the sound source. Bk coisart 120

Jet engine (75 feet away) 140
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V INTERACTIONS OF SOUND WAVES:
A. Reflections of Sou‘ntd Waves:
1. Echo: The (¢ HFCW{W’ of sound waves.

a) Sound waves reflect best off of DIN10[h (WLM A surfaces.

b) Well designed auditoriums, 10500 echoes by using S0kt

materials and __|( :'e‘c{q\c;;u shapes that _O, a4 sound waves.

¢) Reverberation: _(\\\ Xtu/€_ of reflected sounds.

2. Echolocation:

a) Using _I'& Heoked  sound

waves to g\ e ob jeé‘rs'.

b) Bats use this along with the _( (( ole

effect to catch _\("NOU () “J\ bugs.

3. SONAR:
— a) SOUND
N_A UL A T
AQD R__ NNk

b) a type of Ll NONIC echolocation

4. Ultrasound Technology:

2P o,

a) Using __ U [ t@ome waves that (0 [

a person's _O)(ci NS such as kidneys and gallbladders.
B. Interference of Sound Waves:

1. When 32 or more waves _ ( OM me

a) Constructive: Sound is 0084 dueto amplitude 0 C(CadR |
Compressions overlap compressions.

- b) Destructive: Sound is 040 due to amplitude (\&4@&4&
Compressions overlap rarefactions.
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2. Sound Barrier:

a) When a jet reaches the speed of _S0UN<

the sound waves in front of the jet combine by

Sound Barrier

(ONSTRUCTIE.  interference.

b) This high density compression is called the __ 500 1 barrier.

c) Sonic boom: OY\H(UE sounD

C. Resonance:

1. When and object _|/ \b;f'?;d”(k%j at or neara_[ CSo0NT

frequency of a second object causes that object to _U 10/ 1T

2. Musical instruments use ( CSO0INCE

to make the sound __ 10 [l

a) The bb@% of the guitar resonates

when the sfr'mgs are strummed.

VI MUSICAL INSTRUMENTS:
A. Sound Quality: LN QU—
1. Each instrument has a Co==caaA
Shoctke. differences.

B. String Instruments.
» 1. Strings of different W [O\lnosle, cause different [ lehe

sound quality due to their

2. String length changes pitch. Short string causes hlfj‘ ~_pitch.

C. Wind Instruments. .
1. Produce sound when the VH column _V tb" u\ﬁ ‘

2 Valves canitrol the | L)@T i1 of the air /UMY
C

D. Percussion Instruments. T
1. Make sound when \”u -

ﬁ 2. The \()\C«CM&/ the instrument, the \OWer  the pitch.

)




