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5 ldentify Underline the names for
the highest and lowest points of
awave, .

) o . Crests Lo

The points along
the.rope move
- Up and down.

6  Unit 1Introduction to Waves

What are waves?

The world is full of waves. Water waves are just one of many kinds

- of waves. Sound and light are also waves. ‘A wavé is a disturbance
-that transfers energy from one place to another.

Waves Are Bisturbances :

Many waves travel by disturbing a material. The material then

returns to its original place. A médium is the material through

which a wave travels. : :
You can make waves on a rope by shaking the end up and

-down. The rope is the medium, and the wave is the up-and-down

disturbance. As the part of the rope nearest your hand moves, it

- causes the part next to'it to move up and down too. The motion of

this part of the rope causes the next part to move. In this way, the

" wave moves as a disturbance down the whole length of the rope.

Each p1ece of the rope moves up and down as a wave goes
by. Then the piece of rope refurns to where it was before. A wave
transfers energy from one place to another, Tt does not transfer
matter. The points where the wave is highest are called crests. The.
points where the wave is lowest are called troughs.

6 Label Draw an arrow near the rbpe to show thé -
direction the wave travels. /Cnersy)
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Waves Are a Transfer of Energy
A wave is a disturbance that transfers energy. Some waves ne¢d a
medium to transfer energy, such as waves:in the ocean that move
through water and waves that are carried on giitar or cello strings
when thiey vibrate. Some waves can transfer energy without a A
‘medium. One example is visible light. Light waves from the sun -
transfer energy to Barth across empty space. -~ .. © .

..

Each snapshot below shows the passage of a wave.
The leaf rises and falls as crests and troughs carry it.
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7 ltlustrate [n the plcturé‘be.low, draw the feafin éhe . - . i’
location it will be after 2 seconds.

2sec

- 8 Model Inthe s'paﬁe below, draw the [eaf and wave as
they will appear aftér 3 seconds,
3 sec
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How does a wave transfer energy?
A wave transfers energy in the direction it travels, However,
the disturbance may not be in the sanie direction as the wave.

. Each wave can be classified by comparing the direction of the
disturbance, such as the motion of the medlum, with the direction
the wave travels. - o

As a Longitudinal ‘{,Pfave
e — When you pull back on a spring toy like the one below, you spread
Lﬁg ldentify Asyouread, underline ). l5 apart and make a rarefaction. When you push forward,
the type of wave that sound fs. you squeeze the coils closer together and make a compression. The
coils move back and forth as the wave passes along the spring toy.
This kind of wave is called a longitudinal wave. In a {ongitudinal
iwave (lahnejihe TOODensuhl), particles move back and forth in the
same direction that the wave travels, or parallel to the wave.
Sound waves are longitudinal waves, When sound waves pass
through the air, particles that make up air move backand forth in
the same direction that the sound waves travel.

10 Label In this longitudinal wave, label the arrow that
“X shows the direction the wave travels with a T. Label the
arrow that shows how the spring is distutbed withaD. - p -~ 7

" éompression -

Sound waves are
longitudinal waves.
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As a Transverse Wave :
The same spring foy can be used to make other kinds of waves.
If you move the end of the spring toy up and down, a wave

- also travels along the spring. In this wave, the spring’s coils .

move up and down as the wave passes. This kind of wave is
calleda transverse wave. In a transverse wave, partlcles move
per pendu:ularly to the direction the wave travels,

‘Transverse waves and' longitudmal waves oftén travel at
different speeds in a medium. In a spring toy, longitudinal waves
are usually faster. An earthquake sends both longitudinal waves
(called P waves) and transverse waves (called S waves) through

" Barth's crust. In this casé, the longitudinal waves are also faster.

During an earthquake, the faster P waves arrive {irst. A little
while later, the S waves arrive. The S waves are slower but usua]ly
more destructive.

A transverse wave and a longitudinal wave can combine to
form another kind of wave called a surface wave. Ripples ona

pond are an example of a surface wave. -
E_de&@f

11 Label ln thls transverse wave, label the arrow that shows |
the direction the wave travels wlth_a T. Label the arrow
that shows how the spring Is disturbed with a D.

Water waves are surface waves,
a combination of ¥ ransverse and -
Ior\gl ydinal waves.

When fhese {an

s do “'The
modeling
disturbanc@
he Way @ X
:arjqe\sy'l""r ugh'a medwm

Wave, they aré

12 Categorize Is the stadium wave
bshown above a transverse wave
’P or a longitudinal wave?

“Fransver s

13 tdentify What do the letters 5'in
S waves and P[n P'waves stand
for? Relate this to earthquakes
and-discuss it with a classmate.




What are some types of waves?
As you have learned, waves are disturbances that transfer energy.
Waves can be classified by the direction of disturbance. But they
can also be classified by what is disturbed.

fMechanical Waves | S Electromagnetic Waves
Most of the waves we have talked about so far Are there waves that can travel without a
_are waves in a medium. For water waves, wateris  medium? Yes. Sunlight travels from the sun.
the medium, For earthquake waves, Earth is the  to Earth through empty space. Although light
medium, A wave that requires a medium through  waves can travel through a medium, they can

which to travel is called a mechanical wave. also travel without a medium. Light and similar
Some mechanical waves can travel through ~ waves are called electrorhagnetic (EM) waves.

more than oné medium. For example, sound " An electromagnetic wave is a disturbance in electric
waves can move through air, through water,or ~ and magnetic fields. They are transverse waves.
even through a solid wall. The waves travel at : Exainples of EM waves include -
different speeds in the different media. Sound - » visible light )
waves travel much faster in a liquid or a solid -+ radio waves ]
than in air. . _ s microwaves

. Mechanical waves cai't travel without a o ultraviolet (UV) light
medium. Suppose all the air is removed from o X-rays
beneath a glass dome, or bell jay, as in the Tn empty space, all these waves travel at the
photograph below. In a vacuum, there is no air. ‘same speed. This speed, referred to as the speed
to transmit sound waves. The vibrations made - of light, is about 300 million meters per second!

inside the bell jar can’t be heard. -

The sound from the toy canno'i' be heard ) Visible llgH‘ is a 'f'ype o‘F wave

because there is ne air o transmit the sound. called an electromagnetic wave.

@ Houghtan Miflin Harcourt Putqll_shlng.Cdmpa:ri';r_f_:_fmage Credits: () ©Les Cunliffefage fotostock
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Vecabulary

"Circle the term that best completes the fo]lowmg

sentences. - ‘-

1 Awaveisa d1stu1bance that transfers
matter]energy R

‘2Ina longﬁudznal/ transverse wave, the
disturbance moves parallel to the direction the
‘wave travels. . R

3 Mechanzcal/Electromagnetzc waves require a
mediuin in-which to travel. -

Key Concepts |
" 4-6 Identify Name the medium for each of the
following types of waves. ' Coe

pcean waves 1]
earthquake waves 5
sound waves from 6
a speaker

7 Bescribe Explain how transverse waves can be
produced on a rope. Then describe how pieces
of the rope move as waves pass.

- 8 Analyze Arethe sur's rays mechanical waves

- or electromagnetic waves? How do you know?

Critical Thinking
9 Contrast Mechanical waves travel as i

disturbances in a physical medium: How do
electromagnetic-waves travel? o

£

Use this image to answer the following questions.

10 Infer Even ﬁlough the phone is rﬁgﬁlg; no
sound comes out of the jar. What does th_lS tell
you about the space inside the jar?

[

14 Infer What does this same éxperiment tell -
you about light waves? Explain.
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