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The year was 1927 and the movie was The Jazz
Singer. It was the first full-length “talking”
picture. People had been experimenting® with
cameras'© that could capture'' light on film'? for
many years. By the 1890s cameras were
invented" to create “moving” pictures. These
moving pictures were photographs' shown
quickly on a screen'® to create the illusion'® of
movement. But these early movies were silent.
To know what the actors were saying, the au-
dience read words flashed'’ on the screen.

In The Jazz Singer, light and sound came to-
gether in a new way. Inventors had found a way to record

sound and play it back through speakers'. Moviegoers'’ could not
only see the actors but also hear them.

And that was just the beginning. This is a book about light and
sound—two forms of energy® that let us experience®' the world
around us in exciting ways. So keep your eyes and ears open as we
explore®’ the magic!

1. theater " 12. film

2. projector 1 ({::8 7 13. invent )

3. actor 7 14. photograph 1

4. amazing adf S AT 15. screen 7

5. audience 1 A% 16. illusion 7

6. be usedto 17. flash ¥

7. silent movie 7/ (B 18. speaker 7.

8. magic . 19. moviegoer

9. experiment 20. energy 7. i
10. camera " 21. experience Vi RIS
11. capture v R, A 22. explore 1 RE, 13



Energy with a Beat:

Waves of Sound
IREIMEEE. FBK

Whether it’s a loud blast’ from trumpets® or quiet notes® from
songbirds’, sounds fill your ears each day. What sounds have

you heard today?

1. blast £ e _ (BERs)RE
2. trumpet 2 : B\ hS
3. note . FHiH =
4. songbird n ny




e experience our surroundings' largely through what we see and
hear. Both light and sound are forms of energy that travel® in
waves. When our eyes or ears sense’ sound and light waves, our
brains interpret’ them as sights or sounds. Before we explore the light around
us, let’s think about sound.

Sounds Get Things Shaking
Sounds are a form of energy. Vibrations®, or back and forth® movements, are
the sources’ of all sounds. Think about the music made by a saxophone® dur-
ing a concert’. The sounds are produced' as the musician'' blows air into the
mouthpiece'? of the saxophone. The mouthpiece has a reed'’ that causes the
particles'® that make up the air around the reed to vibrate, or move back and
forth. The keys are pressed to make the air moving through the
saxophone vibrate faster or slower to produce high and low
sounds. Then the air carries these sound waves to your ear.

-

pe

Inside your ear, the vibrations continue on their journey. When

the vibrating air moves inside your ear, it causes your ear-

drum’ to vibrate. The eardrum sends the vibrations to small
bones and a fluid'® inside your ear. These vibrations are sensed
by nerves'” and carried to your brain. Your brain interprets the
vibrations as the smooth'® sounds of a musician playing the
saxophone.

surrounding

BEEMEY. HiE

’
2. travel ! 4%
3. sense ) 2% 5 E
4. interpret v, m¥E. B
5. vibration 1 =z, B
6. back and forth Sk a1 9 (Hh)
7. source " R AR
8. saxophone 1. e
9. concert n, EERR
10. produce Vv = K
11. musician 7 EERER
12. mouthpiece " (KA A
13. reed 7 Eh
14. particle . K. R
15. eardrum " H&
16. fluid . k. BE
17. nerve n. g
18. smooth adj BN ReH

Saxophone



Catching a Wave

To get an idea of what a sound wave is like,
draw a wavy line on a sheet of paper. The
distance' between the top of one wave and
the top of the next wave is a wavelength?.
Each wave of sound has a frequency?. Fre-
quency is the number of wavelengths that
pass by a particular® point in a given length
of time. Waves with longer wavelengths have
lower frequencies. Waves with shorter wave-
lengths have higher frequencies. That means
that in one second fewer long waves pass by
than short waves.

People can hear a wide range’ of frequen-
cies—but not all frequencies of sound. Sound
with a frequency higher than we can detect®
is called ultrasound’. Insect-eating bats pro-
duce ultrasound to find food and avoid® fly-
ing into things in the dark. Sound with a fre-
quency lower than our ears can detect is
called infrasound®. Elephants sometimes
communicate'’ with each other using

infrasound.

1. distance 7 EE
2. wavelength n. ES
3. frequency n g
4. particular adj. 5
5. range . St
6. detect v. BE, RH
7. ultrasound n B 75 (K)
8. avoid ! B
9. infrasound . KRB
10. communicate v TR
11. material s B, e
12. solid n. & {4
13. liquid n ALk
14. vacuum n. Az
15. depend on oo mmE
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Traveling Sounds
Sound waves can travel through air. They
also can travel through materials'' such as
solids'? and liquids'®. However, sound can’t
travel through empty space. Outer space is a
vacuum'?. A vacuurh is a place without air or
other kinds of matter. Because there is no
matter to vibrate, no sound can be made.

Sound moves at different speeds depending
on'” what material it travels through. Sound

wavelength

Long wavelength with a low frequency

wavelength

Short wavelength with a high frequency




travels through air at about 340 meters
(1,115 feet) a second. Sound travels four to
five times faster through liquids, like water,
than through air. Sound waves travel even
faster through many solids.

Through what materials can sound

travel?

Ultrasound is sound with
a frequency higher than
humans can hear. Some
bats use ultrasound to
catch food.

Infrasound is sound with
a frequency lower than
humans can hear. Some
elephants communicate
using infrasound.




Bouncing' Sounds

Now you know that you can hear sound
through different kinds of materials. Did you
also know that you can hear sound waves
that reflect®, or bounce, off a surface’? Sound
waves can strike* a smooth surface, like a
wall or the side of a cliff®. These waves also
can bounce off the wall and back to you.

A sound that bounces back to its source is

called an echo®. Imagine standing some dis-

tance away from a large wall with a hard
surface. If you shout, your words will return

This natural rock formation? outsidé
Abiquiu®, New Mexico, is called an.**
echo amphitheater® because it

reflects sound very well./ T

4

to you a few moments later. The farther you
are from the wall, the longer it will take for
the sound to bounce back. And the longer it
will take for you to hear the echo.

bounce
reflect
surface

strike

ormation
Abiquiu

amphitheater

10)




A 17%_century scientist named Isaac New-
ton' was curious? about sound and echoes.
In fact, he used echoes to measure® the speed
of sound. How? He stood at one end of a
long hallway* and he loudly stamped” his
foot. Then he measured the time it took for
the sound to leave his foot, bounce off the
wall at the other end of the hall, and return to
him as an echo. He knew the distance to the
far wall. So Newton was able to use his mea-
surements to figure out® how fast sound trav-
els in air. Newton measured the speed of
sound more than three centuries ago using
simple instruments’. Yet his measurement is
only a little different from the more precise®
one that scientists accept today!

1. Isaac Newton KiEsw - FMERERER)
2. curious adj. HEHH
3. measure v RIUE- 3
4. hallway . PUBI:]
5. stamp v. B (RH)
6. figure out HES
7. instrument " 1% =&
8. precise adj. BHRN. AHO
9. thunder ”» EE
10. lightning n WEE,V
11. instantly adv. 2D, BI%Y
12. delay 1. FEIR
13. flash . (3¢
14. crash n B

T —

wonder...
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Light waves travel about 900,000 times faster through air than sound
waves do. When lightning strikes, you see the bright light almost
instantly'’. It takes longer for you to hear it—for the sound of the
thunder to reach your ears. The farther you are from the lightning,
the longer the delay™ between the flash' and the crash'.



Chaptey

Energy with a Vision:

Waves of Light
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Waves of sound and light do more than just move. They can act in
strange and mysterious’ ways. Have you ever seen your reflection” in a

Sfun-house’ mirror? Light bouncing off a fun-howse mirror can make
you look pretty strange!

17 mysterious
2. reflection
3. fun-house




ike sound waves that reflect off a wall, light waves can also reflect off

a surface. When light strikes an object', some of the light waves are

absorbed?. Some waves may go through the object. Still other light
waves may be reflected from it. When we see something that doesn’t give off?
its own light, our eyes are seeing reflected light waves.

Look at your reflection in a mirror. Did you know you’re seeing light waves
that have been reflected twice? First, the light reflects off your body. Then that
light reflects off the mirror. A flat, shiny” surface like a mirror reflects light very
precisely®. That means light waves bounce off the mirror at exactly the same
angle® that they struck the mirror. The result is an image that looks much like its
source.

Sometimes a shiny surface is not flat but curved’, like a fun-house mirror or the
back of a spoon®. This makes light waves reflect at different angles. The image
you’ll see won’t look exactly like its source because the reflecting surface was
curved. The image you see could look very different from the object in front of

the curved mirror or spoon. . .
A flat surface, like a mirror in a

dance studio®, makes an image

1. object n k. HR

e s ‘ Rk that looks much like its source.
3. give off % () L

4. shiny ad EEMN A

5. precisely adh B . A

6. angle n BE

7. curve ) Pk i 72

8. spoon n. . AR

9. studio "

HE B

A curved surface, like a
fun-house mirror, makes
an image that is different
from its source.



