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r THE NATURE OF WAVES: D.3d*51yJ}o I

4. A. Whot is o wove?
-

t. AnV drSl,.^cl"&{\ La- thOt, - t cc .n t rn r4S energY

throuoh rn a*isr or emDtv S P Gc e.

AS O WOVe ;frc.v 'l--l s , it does Wor K on everything in it's poth.

Most waves transf er enqc brl by the vi b raf io{\ of

Dc;- r t rc \Q-S in  o  mqd,  iun{

4. A medium can be o So \ i cf , li f"' ".i c{ or c\aS
_ E

B. TYPE of WAVE (based on
1. Mechonicol Wove:

o) This wave need o nnc- c[i\^rn to trovel.

b) Exomolesz So.rnoL
. l

a.-Electromogneiic

2 .

3 .

t-
Ote o.n \r-l cr v € S Car{\ 

, "^ 
o. *U

o) This wdvedoes AIO-T needo rna-oti u-vn in order to

trovel, but it can olso go through nna-#*er

b) Exomples: t ,$\+ K Q-aYS R..cli-i rni cro u,av€S

C. TYPE of W AVE (bosed on how it moves)
\^) c\v eS

1. Tronsverse Wove:

a) The Pc.s-vrc\eS of the medium move of r \bn t- angles

(perpendiculor) to the ct\ rec t \o.n the wave is /nbv , \^ c

b) Exomples: a-\ <tkro d1^c^"5 nre+\c- wavres

O(qOv.r 
.r$ q-V A S

c) Ports of o tronsverse wavei

wctves

Transetr* tTaee

Sorlrq€rrss€s Co,ilsrrre
r4ra*i[dr**: rp*netrkrmrr4ra*i[dr**:

Irerughs
- 

frest: 
1
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2. Lonqitudinol Wove:

o) The porticles of the medium vibrote in the some re,i ce c *io.ae

(porollel) to the direction the wove is mo vi n1
U

b) Exomples:

SoLr.nd- \,ttq vqs

P - \,J ccves

c) Ports of a longitudinol wove:
Rarefactions Conroressions

#.4 t\
!" i'' 

-i?i'i- 
t-' l- Tr*F?. iu { Tff }'

{  F r i - n  f  ,  # { " ; . r . ' f  . F r . i . . ; .,* i-##' i j  ulF i i,Fuil i$g;
II PROPERTIES OF WAVES:

A. AmPli lude: " 9-. '{ruf r l*-t e ' l Rcs ts

1. It is the Mdxi r^.\rn distonce 
-

thot the Pc.strc\eS ef q \!av(

move from their resJr position.

2. The fhe omplitude , the the energy.

B. Wovelength:

1. The d \s.+q.ntq between two creSlS or two * ro.,

2.The Ctis+..r..q from C-or"nfrcsS ioA fs CorrruPnesSr'o^

3. The S rros \C r the Longitldinal wavc

wavelength, the

Tran:yerse wave

Flltl

-a - -  _ .  _ l  i

. ': i.i:? "
.{l:t--'e-

rjv! ftnrltn#tl -

Corntrrf$ioni fo hE arr{,/'\--
.  . r .  .  - " r  -  . 1 .' . . ,  .  '  . . ,  . . . . - . . . . , . .  . . ,  . . . . . .  " . .  .

t \ r / '
g| bGarrpsttt{f$ rarbc$or8

Ifravelength

I

the evra'\*r, .

e

\ F
t g

a - - d 1



F 1. The flt i Cn ber of Ltnt€c produced

in o given omount of i I r,VE

?.Tt is usuolly exp?essed in H e..t. Cf-tr)

4. rne \A tqhor , the frequency, rhe
.-r s##

;.#f,.,';i.',r,,.,. i, tll

,JrfUf e- the energy.

5. Whot is the frequency of o wove if
-C-: W' )  - -/bec-

D. Wove Speed:

3. one f4erfz- eguols one LtJCt-[f. per second.

?4 wdves poss you

a-

1. The ?Wed ot which o wave JTcl q!

Z . s p e e d (  \ t  ) = w o v e l e n g t h ( 2 *  l " f r e q u e n c y ( i l 2 -  1

Exomple: Whot is the speed of o waveif
ond o freguency of 5 Hz?

[ :  A - r t - t '
=. Z ^x i-,._ lS

it hos o wovelength of 3 meters,

3. If o wcve is troveling at o certoin speed ond you...
\ r r r l r

o) dO'Jllt€ its freguency, its wovelength will be fc-rf tn hat"J-

U) Cutr ft frequency in holf, its wovelength will dOOht<
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C. Frequency: ""&

*$ffiru

;*+tr$

Fieqwrl c& h nHsrtfd W wtrztf,g
lpil mnf ws D6 bt in o caain
gfroilB ol tim. t*n, ffi w6
wptf E t ? t0 t t6 the h€{tnaq B
2 / l O 5 - 0 2 t n -

in t2 seconds?
" ,

LJ "t
\ ,  \ L

"- i : -  fV \ rrJ  @ /su<-

Long Wavelenglh Elv{

Short Wavelength EI\,I

?



L . A

*

1 \ i 1 fri ) ] ) i i ) ) ) ) u r i r r '
L--"\"J

) ) ) )

(7'r,ftlPi€,l-'-lr'1

1. Caused by ropid 
'tJ ( bock ond forth)

2. The vibrations fa',An0rp;S the oir.

3. Sound trovels Or)tr r"r,ui.c\ from the source.
B. Sound Wove:

(O r-lpf€fr; ic;wil wove thot needsto travel through o t\edpnl

Sound connot travel in the r)Ct,t-ctU il\ of spoce !
i , l  f -

Z.Theporticles vibrote VnCh- ona ?nlt1 olong the 0 
'T,'\

thot the sound wave tnx,,,e(,
3. Ports of o sound wove:

dfl t i  sf l r  I  I
t  \  i  r t  J t , '  j ) l l i ]

C. Heoring Sound:

!. Outer ear c'ol\ecTi- the sound woves.

2. Middle ear it\C{€ttw- vibrotions with
i ^

the 
'\:t t\v\ cblu r [ ,-lt(e_ lli}

3. Inner eor chon ges r) v)dzrhclut

into Q\ft.h?rccL' signols.

D. Heoring Loss: roNoseond I

l ,  I

1. L-OLd sounds con domagethe VlQtn cells & (^\eru€- endings.

2. Tinnitus: o constont in the ear.

3. Protect your eors !! o) Wear
' I

b) Turn AC:tr nvr the volume ll
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IV PROPERTIES OF SOUND:

A. Speed of sound depends on:
\--/ 1. Type of maffer:

a) sound trovels

in sof ids because they ore

X 
speed ofsound

i . solids: fast (-4000 m/s)
+

f l  
. ' l igoias;,,{;: log0infs}

$. gaqes*i slow- (..4€0 mls)
i . air @2W C = 343 m/s

r\ l l  t  , t{
b\ 1),1 i,'urrt- solids ollow sound to travel at d,f:fuoC speeds.

2. Temperafure:

c) rhe haff{ the medium, the ha^ the speed of sound.

B. Pitch ond Frequencv:

t. Frequency:
C

o) The +u"tIet-

2. Pifch:

o) conno t be fiitUaf ,r d , but reloted to 'kk$zent,

the pitch.

3. bifferent onimofs heor different frequency {f: Vet
o) Ultrosonic: sounds that

hove a f requency too hrqK- t

to heor by humons.

b) over &C , outJ gt

the vibrotion, tn'e O{vata"t ilhefrequency.

Flvman
Dog

Mous€
Cal
Frq

Flep{lsnl

lo0,ilxr
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4. Doppler Effecf:1
tt dc?ue-u\ y'  

\  r , u  u ' 1  wv  { .  I  
"  

_ " - . . . - - * * \

a) When the 0 rk h of o sound chonges due to th{movino)of ...' T - - r L - -
* the f'r ,it n\: source * the

The Do[Flnl EHEET fim rrrorirysrd sm

t - 1
l ' ! ' \

| -'\ L-/
Faintrestaudiblesound 0
Wrisper 20
Quiet residence 30
Soft stereo in residence 40
Speedr range 50-70
Cafiderb 80
Pneumaticjackhammer 90
Loudcrord rrcise 100
Amelerating motorcycle 100
Rock concert 120
Jet engine (75 feet away) 140

c) As the cor moves /'1. t''a''t 
", the pitch
/

C. Loudness ond Amplifudei /

1. A sound is

0uilr-'r
b) The pof ice car (MYiM+ the sound woves

causing o frequency qnd o

if it hos o lot of

?.Thegreaterttre C{ftttr[t hrc!:i-- ,the 1,", Ia'- 
'the 

sound.

3. Meosured in c\C r , |rr e Li

o) Sounds thot are more thon

dB can be

b) Decibel level olso depends
I

on the Cli Sla fW; from

the sound source.
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ions of Sound Woves:
1. Echo: Tihe ' i ?|ecfuu,,r

V INTERACTIONS OF SOUND WAVES:
A.

of sound woves.

*"ttt,,@i

I

o) Sound woves reflect best off of ,1lrfi(nfh , ha, .t surfoces.

b) Wef t designed ouditoriums, r t \!:r'r b echoes by using 'iioilf_

moteriols ond n.IA shopes thot f:rn lff sound woves.

c) Reverberafion fn \ Xlu/€- of reflected sounds.

2. Echolocotion:

o) usins r P llA" keC sou nd
r1\

woves to \ t r,ld objects.
I

b) Bots use this olong with the dt ,{ltrl4- ce,t))

ef f ect to cotch \"11o'J tfl? bugs.

3. SONAR:
o) sq U,{'\ \)

N  A u t b A n / /

A A D  N  f r N I ' I I t b

b) o type of Ei,3Cho1)rL echolocotion

4. Ultrosound Technology:
-  l l

o) Using i; I t','c-. ScirtL-
. J

woves thot { o fb* off of

o person's (' ;{.iril"nj such as kidneys ond gollblodders.
B. fnterference of Sound Waves;

/1

1. When c(
I

or more woves COrnlntna

c) Constructive: Sound is [O:d/a due to amplitude i\Crca.Ae* .
Compressions overlop compressions.

I

b) Destructive: Sound ts 5OQ'K^: due to omplitud 
" 

(\&,,tO&lp :
Compressio ns overlop raref actions.
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2. Sound Borrier:

o) When o .iet reaches rhe speed of 1ui,'1.d- ,a v t

the sound woves in front of thejet combine by

f cTSfRuc tue interf erence.

b) This high density compression is called the Stz,'n\ borrier.
( r \ r r n N

%

C. Resononce:

frequency of o second object couses thot object to

2. Musicof instruments use ( &3Of0nc (
/ -

to moke the souna \o llf'r

o) rhe [i of the guitor resonotes
(

when the strings are strummed.

VI MUSTCAL INSTRUA{ENTS:
A. Sound Quolity: A\qU(-

1. Eoch instrument hos o: sound guolity due to their

sJ-r oLfi-e- dif f erences.

B. Sfring Instrumenfs,

\.g 1. Strings of diff erent M T|lfCirftUU^ 
"ouse 

diff erent t t Vl{'q

dT 2. string tength chonges pitch. shorr string couses hLff'dT - pitch.

Rl C. trUind Insfrumenfs r ,
lffi 1. Produce sound when the CltC column V l^rott:l .
- -!.* 

Valves control the \flff Th of the air C^,1(ry 2. Valves control 
\ r

D. Percussion fnsfrumenfs, r
z- 1. [{oke sound when h.. f

\at. -- ^,- \ .- - ,.i, r

?.The 'U\qq5 the instrument, the \Utuau the pitch.
i \  I
\ J I


