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CHAPTER 1
Wave Motion

QUESTIONS THIS CHAPTER ANSWERS
1. How does a wave travel?
2. How is wave length measured?
3. What s the frequency of a wave?
4. What is the amplitude of a wave?

1. How does a wave travel? Radio communication, we are
told, travels in waves. Therefore, to understand radio we must
first try to understand what a wave is. If you drop a pebble
into a pond of still water, ripples or waves are created, and these

Fig. 1. Ripples caused by a stone thrown into a still
pond travel in ever widening circles from the point of
disturbance.

travel away from the splash in ever widening circles. If you

examine these waves, you can see how they are formed and how

they travel. The falling pebble, when it strikes the water, dis-

places, or pushes away, some water from its path, forming a sort

of cavity or hollow in the pond. The displaced water is piled up
1



- ' WAVE MOTION

all around the cavity and is forced above the normal level of the
pond in a circular wall.

The weight of the water causes this circular wall to collapse,
to fall—and when it falls, it goes past and below the original level
of the pond. This falling water, like the falling pebble, in turn

WALL OF WATER

SURFACE OF POND

Fig. 2. Sectional view of the pond showing the crater
and wall of water formed by the falling pebble.

displaces some more water, causing another circular wall to be
built up a little distance away from the original cavity. This ris-
ing and falling continues on and on. The building up and col-
lapsing of the walls of water cause the wave to travel away from
the original hollow made by the pebble. Because of the resist-
ance of the water, each wall is a little lower than the one before it,

DIRECTION OF TRAVEL
OF WAVES

HOLLOW

Fig. 3. Sectional view of the pond showing the series of
circular walls and hollows formed by the falling pebble.

and when the wall falls, it descends a little less below the surface
of the pond.

Place a small piece of cork on the surface of the pond a little
distance away from where you drop the pebble. As the ripples
reach the cork, it bobs up and down but does not travel on with
the wave. This bobbing shows that each particle of water moves



WAVE MOTION 3

up and down but does not travel across the pond as the wave
does.

You can better understand this behavior, perhaps, if you sef
up a row of dominoes. Tip the first one against the one along-
sideit. It will push its neighbor against the next one, and so on.
The motion (or wave) will pass through the whole row, but each
domino will travel only a short distance.

DIRECTION OF MOTION————">

Fig. 4. A row of dominoes illustrating wave motion.

It is the energy caused by the weight of the falling domino
that travels, not the dominoes. Similarly, in the case of the water
wave, the particles of water do not travel across the pond; the
energy alone does the traveling.

Obtain a fairly heavy rope about fifteen feet long. Fasten one
end to a post. Now move the free end up and down. The rope

DIRECTION OF TRAVEL OF WAVE ——————>

Fig. 5. lllustrating wave motion with a rope.

seems to travel towards the post. But the rope itself is not travel-
ing—the free end gets no nearer the post. Each particle of rope
is merely moving up and down. It is the wave of energy that is
traveling through the rope from the end in your hand to the end
fixed to the post.

In these examples, the water, the dominoes, and the rope are
each called the medium. The particles of the medium move a
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very short distance. It ¢s the energy or motion traveling through
the medium from particle to particle that we call the wave. :
2. What is wave length? Let us look more closely at the rip-
ples in the pond. Recall that the pebble forms a hollow in the
pond and builds up a wall of water next to that hollow; when this

WAVE LENGTH

Fig. 6. Sectional view of the pond showing what is
‘ meant by wave length.

wall falls, it makes a hollow next to it; and so on. Note that
the walls and hollows alternate; that is, first there is a wall, then
a hollow, then a wall, and so on. The top of the wall is called
the crest of the wave. The bottom of the hollow is called the
trough. ~ :

DIRECTION OF TRAVEL OF WAVE ——————

Fig. 7. Sectional view of the pond. The heavy
line shows the path of the wave going through one
cycle.

The distance between one crest of a wave and the next crest
(or between one trough and the next trough) is called the wave
length. At the seashore you may see waves whose wave lengths
vary from a few feet up to about a half mile. You may set up
rope waves whose wave lengths vary from several inches to
several feet.
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The path that the wave travels in going one wave length is
called a cycle. This path may be from one crest through the
trough and up to the next crest.

3. What are wave frequency and wave amplitude? The number
of cycles in a given unit of &rme is called the frequency. Thus, an
ocean wave may have a frequency of about two cycles per minute.
This expression means that the wave will travel through two
eycles in one minute.

If you examine water ripples again, you may notice another
interesting thing about them. The larger the pebble you drop,
or, the more force with which you throw it, the deeper is the

2% AMPLITUDE
4 4
= A X fl 7y SURFACE OF POND
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DIRECTION OF TRAVEL OF WAVE ————>»

Fig. 8. Sectional view of the pond illustrating

what is meant by amplitude. Notice that in this kind

of wave the amplitude decreases the further the wave

travels away from the point of disturbance.
hollow produced and the higher the wall of water set up. The
depth of the trough beneath the normal level of the pond or
the height of the crest above it is called the amplitude of the
wave. Note that the amplitude of a wave depends upon the
force producing it.

Another interesting thing is the speed with which a wave passes
through a medium. Since the wave travels from particle to particle
in the medium, the type of medium makes a difference in the speed
with which a given kind of wave will pass through it. Thus, sound
waves travel 1090 feet per second in air at 32° Fahrenheit, 4708
feet per second in water, and 15,422.5 feet per second in steel.

SUMMARY
Now let us see what we have learned so far.

A wave is energy traveling through a medium by means of
vibrations from particle to particle.
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The amplitude (of a water wave) is the height of the crest of a
wave above the surface of the medium at rest.

The wave length is the distance between one crest of a wave
and the next crest.

A cycle is the path that the wave travels in going one wave
length. ’

The frequency is the number of cycles in a given unit of time.

The speed with which the wave travels depends upon the
nature of the medium.










































































































































































































































































































































































































































































































































































































































































































































































































































