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Reading Preview 'zl&anlza

Key Concepts
e What is sound? What Is Sound?

e How do sound waves interact? 1. Fill a bow! with water.
e What factors affect the speed of 2. Tap a tuning fork against the sole of

sound? your shoe. Place the tip of one of the
Key Terms prongs in the water. What do you see?
< s ! 3. Tap the tuning fork again. Predict what
e echo ® elasticity ® density will happen when you hold it near your ear. What do you hear?

- - Think It Over
@ ::erngt:i;::?;:::%esatl ll\s you Observing Hoyv are your o.bservations rgiated to thg so:cmig/ou
read the Interactions of Sound | hear? What might change if you use .a“ciﬁ‘frent tuning fork?
Waves section, write the main
idea—the biggest or most

important idea—in a graphic Here is an old riddle: it a falls in a forest and no one hears
organizer like the one below. Then it, does tree mal i ver the 1‘iddl€, you must
write three sgpportmg_dgtadsthat decid wund 1s something
further explain the main idea. a1 1

; iakes no sound. If

-1 . ; it or not, then the

|
Sound waves interact . . . w
|

[ [
Detail Detail Detail
| | sl

Wu' | | 1o a scientist, a falling tree makes a s ound whether someone
M«\i 2ALS I 5 yi When a tree 5| e
hears it or not. When a tree crashes down, the energy with

which it strikes the ground causes a disturbance. Particles in
the ground and the air begin to vibrate, or move back and
forth. The vibrations create a sound wave as the energy travels

through the two mediums. Sound is a disturbance that travels
through a medium as a longitudinal wave.

A falling tree p




Rarefaction

Making Sound Waves & - ound wav:
tion. Look at the metal 200§
gong is struck, it
nearby air particles. Each time the gong moves 1o ight, it
pushes air particles together, creating a compression. When the
gong moves to the left, the air particles bounce back and spread
out, creating a rarefaction. These compressions and rarefac-
tions travel through the air as Jongitudinal waves.

vibrates rapiti)

How Sound Travels Like other mechanical waves, sound
waves carry energy through a medium without moving.the
particles of the medium along. Each particle of the medium
vibrates as the disturbance passes. When the disturbance
reaches your ears, you hear the sour}d. :

A common medium for <ound is air. But sound can travel
through solids and liquids, too- For example, when you knock
on a solid wood door, the particles in the wood vibrate. The
o0 make sound waves that travel through the door.
When the waves reach the other side of the door, they make

sound waves in the air on the far side.

What are three types of mediums that sound can
travel through?

Compression

FIGURE 1 ‘
Sound Waves 1)
As a gong vibrates, it creates W
sound waves that travel through it
the air. Observing What do you Al
ohserve about the spacing of |
particles in a compression?
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FIGURE 2

Reflection of Sound

Clapping your hands in a gym
produces an echo when sound
waves reflect off the wall.
Drawing Conclusions What kind
of material is the wall made of?

Reflected
wave

Sound waves spread
out after passing

FIGURE 3

Diffraction of Sound
Sound waves can spread
out after Passing through

a doorway, and can bend
around a corner,

through a doorway. |

ons of Sound Wave

Sound waves interact with the surfaces the).f cont
with each other. Sound waves reflect off objects, diffracy
through narrow openings and around barriers, ang

interfere with each other.

Interacti

n Sound waves may reflect when they hit 5
ound wave is called an eche. In gen-
eral, the harder and smoother the surface, the stronger the
reflection. Look at Figure 2. When you clap your hands in
a gym, you hear an echo because the hard surfaces—
wood, brick, and metal—reflect sound directly back at
you. But you don’t always hear an echo in a room. In many
rooms, there are soft materials that absorb most of the

sound that strikes them.

Reflectio
surface. A reflected s

Diffraction Have you ever wondered why you can hear
your friends talking in a classroom before you walk
through the doorway? You hear them because sound
waves do not always iravel in a straight line. Figure3
shows how sound wave “itract through openings
such as doorways.

Cla Sroop
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gound waves can also diffract, or bend, around corners
41 is why you can hear someone who is talking in the hallwa '
fore you come around the corner. The person’s sound wave)s,

daround the corner. Then they spread out so you can hear

fpem even thngh you cannot see who is talking. Remember
(his the next time you want to tell a secret!

i

mterference Sound waves may meet and interact with each
other. You may recall that this interaction is called interference
The interference that occurs when sound waves meet can bt;,
constructive or destructive. In Section 3, you will learn how
terference affects the sound of musical instruments.

Reading

Checkpoint What are two ways that sound waves diffract?

The Speed of Sound

Have you ever worcie
cians and singers a!

It happens becau
speed. At room

air at about 345

hy the different sounds from musi-

I reach your ears at the same time?

is travel through air at the same

. about 20°C, sound travels through
is speed is much faster than most jet

planes travel throti: the air!
The speed of sound is not always 343 m/s. Sound s
at different speeds in different mediums. Figure 4

ves travel

hows the

speed of sound in different mediums. The speed of sound
depends on the elasticity
medium the sound travels through.

density, and temperature of the

Air(0°C) = -
| Air (20°0) 34
Liquids 30°C)
Fresh water 1,50‘
Salt“\;vater _},54?
| Solids (25°C)
| Lead | 1,210
Castiron | 4480
 Alumirum | 5,000
‘Glassersol B 5,170
FIGURE 4

The speed of sound depends on
the medium it travels through.

- of sound V

e |
vt L
[ S 8

Temperature and the
Speed of Sound SR T 345 |
The speed of sound in dry al[\c ra?)h
the temperature changes- Tf ::) Snd - 5 340
shows data for the sies o20°C to 30°C. £ 335
air at ‘cernper":"mreS Al 9 330 |
1 hs What is the speed of 9
1. Reading Gl_'aPt 10°C? . 375
sound in air at = eed of
| 2. Interpreting D32 Do thg :2 &
gL M increase decroas 315
B sound INCTE®S" _ ces? -20  -10
| temperatur® e pe the speed
3, predicting Whe' might
3. predicting V7 C -, o




bber band and then let it go, it
r}l;owever, when you stretch mod. :

u stretch 3

Elasticity 1T YOU al shape.

| S : ‘ ed. Rubber bands are
ES | returns to 1ts 0Tl it g0, 1t stays btretCh. 5 bili
FIGUR ling Elasticity 1 ling clay and then let it 80> v, Elasticity is the ability of 4
elin 5 > J Clay ¢ o clay.
Mod ty by | eling cidy < odeling cld) : d
an model elasticity by » . alactic than m ; s sturbed.
:::r:senting the pafltc'j(:e;:‘ﬂ‘?er | more elastic back after being dis
e 0

, yunce b
medium as being h material to b

) Jepends on how well the
ity of a medium def
i The elasticity

i cles bounce back after being distu}:beda-rrfioci Isldefr—
= "”;“Cll::l\, at Figure 5. In this nm.dj?i, its Zigturbed (i)t iz
| JJU)L J 51;1\1\;1 ‘hli\:ﬂtl‘;hkcd by SP"i”g’_Sl i (me‘ Paerltal;tic medium, su’ch as

: ' ot e mm‘ X to its original position. In (m- - Klv. Butines
&7,- ?‘( Pu”Cd g mll the pnrticlcs bounce back quickly. ess
= & ¥ rul? er l:{:::]; the pnrticlcs bounce b'fle S’IO‘WIY' 1 travelat el
JM Jl)l)l J Clnh‘tll‘}:i-n;mrc (;:l;lstic a medium, the faster souil '

; .ch are usually more elastic
= e Is can travel well in solids, which are usually
&: d 2.\, Sounds Cc ¢

mediums p

than liquids or gases. The particles of.a solidﬂ do not move very
Sy 1(}111‘; bou;ce back and forth g uickly as the COm‘pre_sslons
2111;15;1111‘;:};cti0115 of the sound waves pjaﬂs l)}'.)#.osﬁ.l1q?égsagzi
not very elastic. Sound does not travel as w ‘ In SIQU e
does in solids. Gases generally are not very elastic. SOURGa

els slowly in gases.

Density The speed of sound also -on the densl_ty pfa
medium. Density is how much m .+ mass, there 1s.1r1 a
given amount of space, or volume ‘enser the medium,
the more mass it has in a given volt Pigure 6 shows two
cubes that have the same volume. The brass cube is denser
because it has more mass in a given volume.

In materials in the same state of matter—solid, liquid, o
gas—sound travels more slowly in denser mediums. The parti-
cles of a dense material do not move as quickly as those of aless

dense material. Sound travels more slowly in dense metals,
such as lead or silver, than in iron or steel.

Aluminum
Mass = 318 g
Volume = 118 ¢m? Brass i
Mass = 1,055 91 }
an’ | I

Volume = 118

e —

FIGURE 6
Comparing Density
The volumes of these cubes are

the same, but the brass cube has
more mass.

— [ it
i

Interpreting Photographs Which

cube ha§ a greater density: brass
or aluminum?




<«

Tampera'ture In a given medium, sound travels
qore slowly at lower temperatures than at higher teml
eratures. Why? Ata low temperature, the p-.u‘:ticlcs of a
pedium mMOve more ‘810W1y than at a high temperature
5o, they are more difficult to move, and return to thci1:
original pOS-itiOHS more slowly. For example, at 20°C
e speed of sound in air is about 343 m/s. But at ()0(;’
the speed of sound is about 330 my/s. :

At higher altitudes, the air is colder than at lower
Jtitudes, so sound travels more slowly at higher alti-
des. On October 14, 1947, Captain Chuck \'cag,cr of
the United States Air Force used this knw-.x'i:)dgck[n fly
faster than the speed of sound.

To fly faster than the speed of sound, Captain
Ine - T .\.' ‘\i” 11 ,‘3'» j‘:' M Ore +that =
Yeager flew his plane & titude of more than | Feure 7
12,000 meters. Her Iperature was —597( Breaking the Sound Barrier
The speed of sous serature is onlv about On October 14, 1947, Captain Chuck Yeager
293 m/s. At 12,00 in Yeacer accelerated became the first person to fly a plane faster
, e 1an the speed of sound.
his plane to a rec 2 m/s. By d
he became the fir eak the sound
Reading Hao ces temperature affect the
&/ Checkpoint . i

Section ‘

@Target Reading Skill Identifying Main Ideas 3. a. Identifying What property describes how a
to help you answer material bounces back after being disturbed?
b. Summarizing What three properties of a
medium affect the speed of sound?

Use your graphic organizer
Question 2 below.

Reviewing Key Concepts - c. Developing Hypotheses Steel is denser
. 5 ‘ :
I, jiewing What is SOUD® : than plastic, vet sound travels faster in steel
: l;ev:em:?‘g How is a sound wave produced? Hior }i)n plasti}cj:. Develop alypotieitl
. Explaining g  a ringing F o
¢. Sequencing Explain o ot & explain why.

telephone can be heard through a closed

door. hree ways that sound 'Zl('IaIPe

2. a, Listing Whatare t At-Home Activity

ienn ént(t:;ts Explain why you can Ear to the Sound Find a long metal fence or
b. Applying ¢o" through the closed door of a water pipe. CAUTION: Beware of sharp edges

hear a teacher and rust. Put one ear to one end of the pipe

classr(?Om- scenic overlook, you can hear while a family member taps on the other end.
c. Inferring At ‘_if ou shout in one particular In which ear do you hear the sound first?

an echo only 11;;“ why. Explain your answer to your family members.

direction. EXp What accounts for the difference?

{




Reading Preview

it Key Concepts

e What factors affect the loudness
of a sound?

« What does the pitch of a sound
depend on?

e What causes the Doppler effect?

Key Terms

* loudness ¢ intensity

e decibel (dB) e pitch

e ultrasound ¢ infrasound
* larynx ® Doppler effect

@) Target Reading Skill

' Outlining An outline shows the

relationship between main ideas
and supporting ideas. As you read,
make an outline about the
properties of sound. Use the red
headings for the main ideas and
the blue headings for the
supporting ideas.

Properties of Sound

i I. Loudness

, A. Energy of a sound source
{ B.

[ C

II. Pitch

it oy

j

I Discover Activity S

How Does Amplitude Affect Loudness?

1. Your teacher will give you a wood‘en board Wl‘th two:allzm
it. Attach a guitar string to .the nails by wrapping each en
tightly around a nail and tying a knot.

2. Hold the string near the
middle. Pull it about 1T cm
to one side. This distance is
the amplitude of vibration.
Let it go. How far does the
string move to the other
side? Describe the sound
you hear.

3. Repeat Step 2 four more
greater distance. Descril

Think It Over

Forming Operational De ns H rou define the
amplitude of the vibration? What ef anging the
amplitude have on the sound?

e e —— e e - - — _— 4_J

ill the string back a
inges each time.

Suppose that you and a friend are talking on a sidewalk and a

noisy truck pulls up next to you and stops, leaving its motor
running. What would you do? Yoy might talk louzer, almost
sih?‘ukt, SO your fl'i?l?d can hear you. You might lean closer and
i}(’;clt &1)1410 your friend’s ear s0 you don’t have to raise your
= I'you might walk away from the noisv fruck o LR
as loud. ' 18y truck so

Loudness

Loudness is an :

desqibe; yz)surane 1mpgrtant Pmp€rty of sound. Loudness

words, loudncsspd?;ep.tli(m of the energy of a sound. In other

know 3 ot about [;)Ctl € what you hear. You probably already
il udness. For €Xample, you know that your

You shout than when you spe

4 sound, the louder it is. Als® ®

€ss of a Stas loud as a shout from a bl
>ound depends on two factors:

gy it tak .
€of the szsutzf ake the sound and the distan

Y- The closer
W 1Sper in your e
away. The loudp
amount of ener
from the sourc

You are tq
ar can be ju

oo
4

]




gy of a Sound Source In general, the greater the
nergy used to make a sound, the louder the sound. If you did
e Discover activity, you may have noticed this. The more
snergy you used to pull the guitar string back, the louder the
cund when you let the string go. This happened because the
qore energy you used to pull the string, the greater the ampli-
ude of the string’s vibration. A string vibrating with a large
qmplitude produces a sound wave with a large amplitude.
pecall that the greater the amplitude of a wave, the more
energy the wave has. So, the larger the amplitude of the sound
wave, the more energy it has and the louder it sounds.

pistance From a Sound Source If your friend is speaking
in a normal voice and - ‘ friend’s voice
tounds louder. Loudness increases the closer you are

AL
n in close:

to a

sound source. But wh
Imagine ripple: ut in ¢ o1l -t
pebble into a poncd. Nay, a SO oreads out
from its source. Clix e sound SOuI¢ und wave
covers a small area n see in Figu e frav-
els away from its s »r's more area. 1ne total energy

stayvs the same whether it 1s close to the

of the wave, however, st

source or far from it. Therefore, the closer the sound wa
its source, the more energy it has in a given area. The amount
of energy a sound wave carries per §ec0nd th]jough a unit area
is its intensity. A sound wave of greater intensity sounds
louder. As you move away from a sound source, loudness

decreases because the intensity decreases.

ve 18 1O

At 2 m, the ear hears a sound with 7
of the intensity heard at 1 m.

(

[Go Online
~—PHSchool.com

For: More on the properties of sound

Visit: PHSchool.com

Web Code: cgd-5022
8

J

FIGURE 8
intensity and Distance

Because sound waves spread
out, intensity decreases with
distance from the source.
Interpreting Diagrams How
does the intensity at 3 meters
compare to the intensity at

2 meters?

At 3 m, the intensity
_has decreased to § of
the intensity at 1 m.




he loudness of diﬂ'eu:gm sounds g

»- : t .l"lt‘: the dﬁib’tl (dB) l‘lgUregm

Loudness ' { SOme !l\!ﬂlil.ll sounds. The loudness Of.a sound
7 B ;‘-‘-u: 0 dB. Each 10-dB increase in loud.
o = | Bt by ¥ case in the intensity of the sound,

] 4
wlovidd gt

r » tl
.nmgurn! using 8 ur

TrQ 116 'L L / . lll“ .y l‘)lld h
i - 10 : . i 1 “'\”" “'“”"\ ten . ert in
L) W FHYTS — “""n IMIUSIG &8 .
Rustiing PFOr CRAiig : 0. B music 15 | OO imes lnudulhan |h¢
! d i vhiis et I::!-f A & .
Wheapet e Hing leaves Sounds louder than 100 dB <an
il vind] O FUSEIIEE S s
Very soft mus : P SOURG a necially if you listen to those
| i "'\It L ! 4 . I' . .
'l' A4 L '
.“"'J verat . 1< 1OV }¢"'-‘;"!:l“i"'l LI
| Meavy Jlree L}
J Reading What is a decibel?
) Checkpoint
+ (]
wkha Pitch
TR W naother propertv ol ound vou may lt|l'ultl\ knuu -llul
| 1 L ! \ » <l R4 ! } ‘ B .
) t Have vou ever d ! d { nes vVoice as hlL'h
Faunt 9 o bad” or “low-Ditched pitc] sound is a descrip
e b . 1 of how high or lo person. The pitch
in damage y of a sound that you hear d he frequency of the
: sound wave.,
) L X ) :
Pitch and Frequenc 1 a high frequency
high pitch. So requency have a low
quency 1s | For example, a fre-
of 50 Hz means 50 1 per second. Look at
Figure 10. A bass singer can pr equencies lower than
80 Hz. A trained soprano voice can produce frequencies higher
than 1,000 Hz.
FiGuss 10
Pitch Depends on Frequency of high note

hpquon(y

The bass singer below ' |
$ings low notes. and the

SORrano sir Qer on the |

ngnt sings high notes

Frequency of low note




~ Most people can hear sounds with frequencies between m

o He and 20,000 Hz. Sound waves with frequencies above ‘M

e pormal human range of hearing are called ultrasound. | J

The prefix ultra- means “beyond.” Sounds with frequencies Predicting

helow the human range of hearing are called infrasound. H Flatten one/hsEs
T infm— eans “below” Do & : ? drinking straw and cut

The pr ; s “below.” People cannot hear either

ultrasound waves or infrasound waves. 2. ;Tzvi:i:guf;:r:hae?t)rlg\&/.
Describe what you hear.

3. Predict what changes you
would hear if you
shortened the straw by

i i Dt~ S b - R
changing Pitch Pitch is an important property of music
because music usually uses specific pitches called notes. To sing
or play a musical instrument, you must change pitch often.

When you sing, you change pitch using your vocal cords. cutting off some of the
Your vocal cords are located in your voice box, or larynx, as straight end. Test your
shown in Figure 11 u speak or sing, air from your prediction by making two

s 1s forced up ~+ windpive. Air then rushes new straws of different
lungs 1s forced uj or windpi  then rushes
' ~, I lengths.
past your vocai g them vibra This produces
- L i S Lo
sound waves. Yot are able t o more than
1,000 times per s¢

To sing different notes, you use muscies
stretch and relax your vocal cords. When
stretch, they vibrate more quickly as the ai | |
This creates higher-frequency sound waves that hav higher
pitches. When your vocal cords relax, lower-frequenc; sound

waves with lower pitches are produced. R
With musical instruments, you change pitch in different
ways depending on the instr.umcnt. Fm: example, you C,an
change the pitch of a guitar strmg.by turning a knob to 1905611
or tighten the string. A tighter guitar l%trmg pl‘()dL'IC.CS a higher
frequency, which you hear as a note with higher pitch.

Reading . Where are your vocal cords located?
Checkpoint / ( Y
B ( L=

sound Sound waves produced | /
by the vibrating vocal cords
come out through the mouth. r//

FiGURe 11 g
The Human Vo' oaks OF Vocal Cords The vocal cords |
When a perSvO"‘1 sgrds vibrate. inside the larynx vibrate as

a

sings, the e roduce

: ons E
The VIbrat\:zs in the air.

sound wa Lungs Air from the
lungs rushes up the
trachea.

air rushes past them.




Pipe Sounds g
1. Find an open space without
objects or people nearby.

2. Hold the end of a flexible
plastic tube firmly (a
vacuum cleaner hose
| works well). Swing the
r tube in a circle over your
1 head to produce a sound.
3. Keeping the speed steady,
| listen to the sound. Have a
partner stand at a safe
“ distance and listen at the
; same time.
' Observing Describe the
sound you heard. How is it
different from the sound
| your partner heard? Explain
! the difference.

The Doppler Effect

he siren of a firetruck on its way

| fire, you will notice something surprlslng.'iksh tgfttguq( goes
. you, the pitch of the siren drops. But the p1k C . e siren stays
| constant for the firefighters 1n the truc .f e Sllfens pitch 1
" changes only if it is moving toward or away froma 1stener, :
The change in frequency of a wave as its source moves ip
relation to an observer 18 called the Dopple.r effect. If the waves
Lves, the change in frequency is heard as a change
ppler effect is named after the Austrian scien-

[f you listen carefully to t

are sound w
in pitch. The Do
tist Christian Doppler (1803—1853).

What Causes the Doppler Effect? Figure 12 shows how
sound waves from a moving source behave. When the source
istener, the frequency of the waves is higher

FIGURE 12

The Doppler Effect

As the firetruck speeds by,
the observers hear a change
in the pitch of the siren.
Applying Concepts How
could you describe the pitch
heard by the firefighter?

| People behind the

s firetruck hear a lower

* pitch than the firefighters
4 in the truck hear.

moves toward a |

than it would be if the source were stationary. When a sound
source moves, the frequency of the waves changes because
the motion of the source adds to the motion of the waves.

To understand why the freg
are standing still and thr
you. If you throw one
rate of one per second
while still throwing o
shorter distance to f
time to get there. The ball
second, so the frequency is hig!

throw balls at the wall as you back a

travel and the frequency is lower.

ncy changes, imagine that you

balls at a wall in front of
the balls hit the wall ata
-1t walk toward the wall
Because each ball hasa
hefore, each takes less
ore often than one per

. the other hand, if you
vay, each ball has farther to

8
i
e 1 !
s

. i k‘:
. People standing in
Ty, front of the firetruck
' hear a higher pitch
= than the firefighters
~in the truck hear.

-




Q Aproaching the
speed of sound

What Causes Shock Waves? At high speed, the Doppler

effect can be spectacular. |
travels almost as fast as
pile up in front of the

As the plane flies
through the barrie > forms
overlap. The sho a huge
People nearby hea ed a s¢
shock wave passe

1S pile-up 1s tne

Reading Ak o
Checkpoint

Section

ook at Figure 13. When the plane
1e speed of sound, the sound waves
“sound barrier

FIGURE 13

Breaking the Sound Barrier

When a plane goes faster than the
speed of sound, a shock wave is
produced. The photo on the right

3
.

I it moves | shows how sudden changes in
1 pressure at this speed can cause a
und waves
i small cloud to form.

@Target Reading Skill Outlining Use the

information in your outline about the properties of

sound to help you answer the questions below.

Reviewing Key Concepts )
1. a. Identifying What tiv;fo factors affect the
ss of a sounds '
B b. k);lsll;?:sg Concepts Why docs‘ 1‘1‘10\'11}1]% ’;1:;/;1y
from a radio affect the loudnes:s ym; g {B .md
¢. Calculating A band plays musgoati[; ;{ov;
then changes to a rock song at ; C B
many times louder is the 1"oc1‘< s}?ngimh o
2. a. Reviewing What determines the p
sound?
b. Comparing and Contrast
pitch sounds different fro
€ Explaining How do your vocd
~different pitches?

ing How are high-
m low-pitch sounds?
| cords produce

3. a. Summarizing What is the Doppler effect?
b. Relating Cause and Effect What causes the
Doppler effect?
¢. Predicting Would you hear a change in

pitch if you are on a moving train and the
train’s whistle blows? Explain.

E%n% At-Home Activity

—

Hum Stopper When listening to a cat’s heart,
a veterinarian will cover the cat’s nostrils to
keep the cat from purring. At home, ask
family members to hum with their lips closed.
Then ask them to cover both of their nostrils

while humming. Use Figure 11 to explain
what happened.




Section

Key Concepts

o What is the function of each
section of the ear?

e What causes hearing loss?

Key Terms
e ear canal

e eardrum

e cochlea

@) Target Reading Skill

Sequencing A sequence is the
order in which the steps in a
process occur. As you read, make a
flowchart that shows how you hear
sound. Put the steps of the process
in separate boxes in the order in
which they occur.

How You Hear Sound

The outer ear funnels sound waves |

; 1
into the ear canal. [
e |

l

Sound waves make the
eardrum vibrate,

! i

/\/\/\

Integrating Lie Science B
"How You He

Reading Preview 'zibén% Discover Activity

| centimeters long and

ar Sound

Where Is the Sound Coming From?

1. Ask your partner to siton a chair, with eyes closed.

2. Clap your hands near your partner’s left ear. Ask your partner
what direction the sound came from. Record the answer,

3. Now clap near your partner’s right ear. Again, ask your
partner what direction the sound came from and record the
answer. Continue clapping in different locations around your
partner’s head and face. How weli did your partner identify
the directions the sounds came from?

4. Switch places with your partner and repeat Steps 1-3.

Think It Over

Observing From which |
which locations are
pattern? If so, s

ire Claps f:?asily identified? For
ntify? Is there a
tne pattern.

The house is qt
alarm clock goes
ears detected the s

All of a sudden, your
o up out of bed. Your
ced by the alarm clock.

T OV -‘-l,,!]:‘r y 3+ 3 .y S & 5
But how exactly did your brais > the information?

The Human Ear

The f'm?ct.iog of your ear is to gather sound waves and send, O
transmit, .mformation about sound to vour brain. Your ear has
Fhre\c main sections: the outer ear, t1:1€ middle ear, and the
llel]l;re;;‘s:l:;g S‘i;t;on h'iils a d.ifferent function. The outer €3t
inward, and the innees, the middle ear transmits the waves

I ear converts sound waves into a form

that travels to your brain

delclids ot .the eardrum. The eardrum
,b rum.hke membrane. The sound
Vibrate, just as a drum vibrates ¥

small, tightly stretche

mel.ke your eardrum
strike it.




&

piddle ear?

Outer Ear

Sound enters
through the oute:
ear and reaches
the eardrum.

Middle Ear Behind the eardrum is the middle ear. The mid-

pearisa complex structure
jpat allows you to hear.
erpreting Diagrams What
free bones make up the

Hammer rests against
the eardrum.

o Inner Ear
Semicircular Vibrations in the
cochlea cause nerve
cells to transmit
signals to the brain.

o
t’a:{’
A

bavh

Auditory nerve
=

! ;’ /
Ear canal Cochlea

Eardrum Middle Ear
Vibration passes through
the hammer and anvil
tc the stirrup.

W Lab

__zofe

Try This Activity

dle ear contains the three smallest bones in your body—the Listen to This

hammer, the anvil, and the stirrup. The hammer 1 attached to 1. Tie two strings to the
the eardrum, so when the eardrum vibrates, the hamn;}er doei handle of 4 metalsoeai

: A emits vibrati first to the anvi Each string should be
t00. The hammer then transmits vibrations

: : about 40 cm long.
a stirrup.
nd then to the stirrup : 2. Hold the loose end of each
iddle ear from the string in each hand. Bump
o separates the middle ; g _
!nner Ear A g1elnbr%n€ Of}zhe ear. When the stirrup vibrates | the spoon against a desk or
Inner ear, the third section Lrations pass into the cochlea. | other hard solid object.
he vibra Listen to the sound.

against this membrane, t
The cochlea (KAHK lee uh)
Snail shell. The cochlea con
tures called hair cells. These
that float in the fluid of t}ne &
: thr()ugh the fluid, the hair <€
be sent to the brain thro

~ , What are the thre

£ ‘a ﬂmd'iﬂ};i; alv(;i?JIOS(ﬁ1 Etllpne;i sltl1l‘<'§c?il 3. NO_W wrap the ends _of the
s mlcl)r have hairlike projections string around Y:Uf fingers.
o iflei When vibrations move :;:%‘Z;‘;;’L‘iee’;r;nagfgm

h the auditory nerve. The brain | | sound dnﬁengnt? R
b that you've h

eard sound. Inferring What ¢

the ear?

e main sections of
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FIGURE 18 Hearing i 5, a person may have difficulty hearing
GU _ ; ik,
A Modern Heari;g AldabOUt we | When hee(lirmg lho_sgshoi; “rched sounds. There are many causes of
Some hearing aics ar | soft sounds or high-

' | - g jon, exposure to loud
Szes A, lsTS Wzat‘?fre | hearing loss, including 1njury, infection, €xXp

i drawbacks 0 \
some benefits and

s d aging.
tiny hearing aids? sounds, and aging . occur sudden]
Hearing Loss Hearing loss can 0c¢ e
Causes of Hea lamandd ot punctured. (Imagine trying to
o s is damz O
if the qudlUI;] m!) For this reason, it 1 dangerous to put
lay a torn druin: . : SO ca A\
Lbi};cts‘ into vour ear, even to clean it. InfectltoES arlin ClOI‘;Sdam
CLS ) ; ea .
aee the delicate inner ear, Causing PELIIRE] hg' s
" Extended exposure to loud sounds can damagf.f air cells in
the f;'ll" The damaged cells will no longer send mgglals ko .the
brain. You can prevent this type of hearmi loss dy wedlit
Hearing aid hearing protection when you are arpund loud soun sc.l e
The most common type of hearing loss occurs gradually. As
a person gets older, some hair cells in the cochlea die and are
< = (®, 5 2, 1

not replaced. People with this kind of hearing loss often have
C . UL

) e i
difficulty hearing h inds.
Hearing Aids 2ring loss, hearing aids
can restore some a ng aids amplify soun('is
entering the ear. S v hey can fit invisibly in
the ear canal. Others ca cific frequencies that

person has lost the ability t

1/ ‘éﬁzf:::)%im What happens when a hearing loss occurs?

section (4 Assessment

@) Target Reading Skill sequencing Refer to

- ¢. Making Judgments Should peopleata rock
your flowchart about hearing as you answer concert wear earplugs? Why or why not?
Question 1. '

Reviewing Key Concepts 'l.a
1. a. Identifying What is the function of cach iy At-Home Activity
section of your ear? e ¥ . ,

b. Interpreting Diagrams Look at Figure 17. >ound Survey Ask family members t0 S
What happens to a sound wave as it enters

o the sounds they hear in a day. Ask them to
your ear canal?

3 rate the sounds as quiet, normal, loud, of
¢. Relating Cause and Effect How are sound painful. Then rate each sound as pleasant.
waves transmitted through the midde ear? Neutral, or annoying. For each sound recor

2. a. Listing What are four causes of heari the s i i ime
o earing loss? ource, location, time of day, and tim!
b. Explaining How can lo e Y '

; ud sound exposed to the _ ratings
hearing loss? slead to sound. How are the

| similar? How are they different?

e



