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Weaves

What are waves?
cacssosacssasse Bafare You Re@dccocecccceocos Key Coneepts!

« What is a wave?

ink? 0o
What do you E:hmi-{. Read the two statements b_elow and decide { . How do different types
whether you agree or disagree with them. Place an A in the Before column | T
. ; p — —— : of waves make particles
if you agree with the statement ot a D if you disaaree. After you've read : £ matt 5
this lesson, reread the statements to see if you have changed your mind. Ot matter move:
« Can waves travel through

[ Befo@ Statement @ empty space?
1. Waves carry matter as they travel from one /O -
place to another. - ‘-455-9554'

2, Sound waves can travel where there is ho
matter.
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What are waves?

Imagine a warm summer day. You are floating on a raft in
the middle of a calm pool. Suddenly, a friend does a
cannonball dive into the pool. You probably know what
happens next—you are no longer resting peacefully on your
vaft. Your friend’s dive causes you to start bobbing up and
down on the water. Howevey, after you stop moving up and
down, you haven't moved forward or backward in the pool.
Why did your friend’s dive make you move up and down?
Your friend’s jump into the water creates waves.

you read, underline the main
ideas under each heading.
After you finish reading,

review the main ideas that
you have undetlined.

4

Throwing a stone info a calin pool of water makes waves
on the water’s surface. When the stone hits the water, the
waves spread out over the surface of the water. But what is a
wave? A wave js a disturbance that transfers energy from one place to
anotherwithout transferring matter. @:? P {:{.ﬁ Key Concept Check

® : ]
A Ssurce of Energy 1. Identify Whatisawave?

Waves transfer energy away from the source, or starting
place, of the energy. The contact of raindrops or a stone on
the surface of the water is the source of energy for the water
waves. Light waves also spread out in all directions from a
candle flame, The burning wick is the enexgy source for the
light waves. ‘

Reading Essentials - Waves 267




? Reading Check

2, I[dentify whatdo
waves transfer from place
to place?

Visual Check

3. Describre what happens
to the raft, shown inn the
figure, when the wave
transfers energy to it.

slain V}h{t' happens
an object hits
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Energy Transfer

When a stone hits the surface of the water, the stone's
energy transfers, or is given, to the water. The energy
transferred to the water produces waves. The waves then
transfer energy in all directions. @

If you are on a raft in the ocean, the raft will be lifted up
and.down by the waves, as shown in the figure below, The
waves will not carry the raft in the direction the waves are
moving. The waves will move the raft only up and down.
They will not move any ocean water in the direction the
waves are moving, either. The water will only go up and down.

__ Wave direction s=dp

Heow Waves Transfer Encrgy

How do waves transfer energy without transferring
matter? Like all materials, water is made of tiny particles,
When an object hits water, the impagct of the object hitting
the water transfers energy to the water, pushing and pulling
on the water particles. The neighboring water particles then
transfer energy outward. This energy then travels through
the water, from particle to particle, as a wave.
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Mechanical Waves

A water wave is an example of a mechanical wave. A wave
that can travel only through matter is called a mechantcal wave.
Mechanical waves travel through solids, liquids, and gases.
Mechanical waves cannot travel through a vacuum.

A material in which a wave travels is called 2 medium.
Mechanical waves can be either trarisverse waves or
longitudinal waves.

pasition

Birection
rope moves Trough

Transverse Waves

You can make a wave on a rope by shaking one end of
the rope up and down, as shown in the figure above. A wave
traveling through a rope is a transverse wave, A transverse
wave js a wave in which the disturbance is perpendicular to the
direction the wave travels.

In the figure above, the dotted line shows where the rope
was before it was shaken. This is the rest position. When
you shake the rope, the particles in the rope move up and
down, and the wave moves forward or away from the source
of energy. The rope moves in a direction that is perpendicular,
or at right angles, to the direction the wave moves. All
transverse waves move like this. fd==

The highest points on a transverse wave are crests, The lowest
points on a transverse wave are troughs, As a transverse wave
maoves through a rope, it makes crests and troughs in the
rope.

Reading Essentials
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;f:?\!isual Check

5. ldentify in which
direction is the wave in the
figure moving?

495> I(ey Concept Check

6. Describe Howdo
particles move ina
transverse wave?
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. Rarefaction Compression
Wave motion e====>

A back-and-forth movement of the
hand on the left praduces a longitudinal
wave that travels fo the right.

The wave makes the coil with the yam
maove to the right as the compression
of the wave reaches that coil,

|
Rarefaction Compression
Wave motion s

sféjﬁfisual Check
7. tdentify Whatisthe

medium through which the
longitudinal wave is moving

in this figure?

The wave makes the coil with the yarn
move to the left as the rarefaction of the
wave reaches that coil.

9= Key Concept Check

8. Explain Howdo
particles movein a
longitudinal wave?
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I [
Rarefaction  Compression
Wave motion =—=3

The coil with the ribbon returns to its
original position after the wave passes.

Rarefaction Compression
Wave motion sy,

Lengitudinal Waves

Another kind of mechanical wave is a longitudinal (Jahn
juh TEWD nul) wave. A longitudinal wave makes the particles in
a medium mave parallel to the direction that the wave travels. The
figure above shows a longitudinal wave moving along a
spring. As the wave passes, the coils of the spring move
closer together, then move farther apart, and back again.
This is parallel to the direction that the wave itself moves.

Before a wave moves through the spring, the coils of
the spring are all the same distance apart. This is the rest
position of the spring. This changes when a wave moves
through the spring. The wave produces regions in the spring
where the coils are closer together than they are in the rest
position and regions where they are farther apart. The regions
of a longitudinal wave where the particles in the medium are closest
together are compressions. The regions of a longitudinal wave where
the particles of the medium are farthest apart are ravefactions. @
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P
)

rganize information about ty,
Complete the table witl theimumb

S

1

of each phrase in the Hst .

bl
Y , )
- o
D %%
& 2oy
2 g E*X o
538 5
= z£% &
Y
= )
=
D
g g
Q3
g3 ®
Lol ey v
5 4
85 |g 3¢
08 9] 9%
I E |8 ez
5 .
5 & )
v
g9
§§
S8
R
g% |wg £
B] o =
‘Em %%5@
@ = za k&
g 8= 3
=
8y |
i
fo) «\94
- I)Jg\\
E
1 g
&
L (5]
P al
%38 | &
4 2 BESE B
@mﬁ?g R
%ﬂﬁ’.ﬁm g
2 a8 |4
8828 |3
g H B 1
s § 848
¥ @ m =2 H
5§ ¢ v & o
& 5
= gg =
Eage. 5
] ,.a [}
S £5 g% @
magﬁa 2
s B tag
,Eg‘é‘oﬁ%-g
o
388585y
E%OO°§ %
Eo'g'g'g:g =
238449 (%
oo o oo
E85BBEB|S
S )

0
0\»\*

I

e

Vibrations and Mechanical Waves

When you hit a drum with a drumstick, the surface of
the drum moves up and down, or vibrates. Vibrating objects
are the sources of energy that produce mechanical waves. &

One Wave per Vibration Imagine that you are making a
transverse wave through a rope. Fach time you move your
hand up and down, a single vibration occurs. One vibration
produces a transverse wave with one crest and one trough.

Vibrations Sﬁap—Wavcs Go What happens when you stop
moving your hand? No new waves are produced. The waves

. that are already moving through the rope will keep moving
along the rape.

Types of Mechanical Waves

AH mechanical waves twavel only in matter. Sound waves,
water waves, and waves made by earthquakes are mechanica)
waves. Sound waves are longitudinal waves that travel in
solids, liquids, and gases. Water waves are a combination of
transverse waves and longitudinal waves. Earthquake waves

are also called seismic (SIZE mihk) waves. There are both
longitudinal and transverse seismic waves.

Electromagnetic Waves

Zi Light irom the Sun is a wave, but it is not a mechanical -

wave. A mechanical wave cannot travel through the space
between the Sun and Farth. Light is an electromagnetic

wave, An eleciromagnetic wave is g wave that can travel through
empty space and through matter, $d=

Types of Electremagnetic Waves
There are other kinds of electromagnetic waves besides
light waves. Radio waves, microwaves, infrared waves, and

ultraviolet waves are electromagnetic waves. Each has a
different wavelength.

Electromagneatic Waves and Objects

Every object gives off electromagnetic waves. The type
of electromaguetic waves that an object gives off depends
mostly on the temperature of the object. Objects near
human body temperatures give off mostly infrared waves.

Electromagnetic Waves from the Sun

Like all waves, electromagnetic waves carry energy.
Scientists often call this radiant energy. Infrared and visible
light waves carry about 92 percent of the radiant energy
that reaches Earth from the Sun. Ultraviolet waves carry
about 7 percent of the Sun’s energy.
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* Lesson 1 | What are waves? (continued)
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Electromagnetic Waves ( i Ovganize information gbout electromagnetic waves by
) - completing the concept map.

carry energy, often
called

trave] through emitted by

Eleciromagnetic
Waves

Examples:

agree with the statement or a D if you disagree.

tesson. Fill in the After column with an A if you
Y Did you change your mind?

yA
@Assess information about electromagnetic waves. Read the

‘ B statements below. If a statement is true, write true on the line, If it is
:—@ﬁ |  [alse, rewrile the underlined part of the statement so that it is fiue.

An electromagnetic wave can travel only through empty space.

V)

Electromagnetic waves called ultiaviolet waves are given off
by your body. '

Like other waves, electromagnetic waves carry energy.

ZFAnalyze (& You are with a friend in the schoolyard. You rest your ear against a
= metal leg of the swings while your friend gently taps on the leg. You hear the tapping.
= Describe the wave produced by tapping. Is it a longitudinal wave or a {ransverse wave?
7 Through what type of medium does it pass? '
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