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Wave Reflection
All the waves we will study in this chapter require some sort of medium to travel
through: rope waves go through a rope, sound waves through matter, water waves
across the surface of water. The medium is the thing that is actually oscillating; we see the wave as
something moving but really the individual pieces of the medium are not moving far from where they
started. All waves that travel in any given medium travel at the same* speed. This is called the "wave
speed" of that medium.

Before we start studying complete waves, we'll look at a simpler example of a travelling oscillation: the
example of a pulse, a short disturbance. Clapping your hands, throwing a rock into a lake, or striking the
end of a rope are all ways to make a short pulse that will travel like a wave.

When a wave reaches the end of the medium it is traveling through, it will reflect off of the end, bouncing
back in the other direction. If that end is "open", allowing the medium to move up and down as much as it
likes, the wave will reflect looking the same as it came in after piling up to twice its height; if the end is
"closed", so that that end of the medium is fixed in place, the wave will reflect back upside down.

. 1 The pulse shown at time 0s in
the picture to the right is
traveling to the right, toward
an end that is free to slide.
The other end of the rope is
tied in place. The wave speed
in this rope is 3 m / s.

a) After two seconds, at what
meter mark will the pulse be located? Will it be above the rope, or below?

b) What meter mark will the pulse be at two seconds after that? Will it be above or below? 

c) At what time will the wave first hit the left end of the rope?

c) How long will it take for the rope to be back in the same state shown above? You can think of this
as the period of oscillation of the rope.

* This is not actually true. In many media, such as water, smaller waves travel faster; a stone thrown into the oceam will make ripples
that can overtake the slower-moving ocean waves. This phenomenon is called dispersion. But for now, it's simpler to ignore it.



. 2 Does a cliff near the ocean act as an open or closed end to the waves? How do you know? (Hint:
think about what the waves do when they hit the cliff)

. 3 A stream is 9 m wide. I throw a rock into the stream, 3 m from my side of the stream, and it takes 6 s
for the ripples from the splash to reach my side of the stream.

a) How fast is the wave speed in the water?

b) How long after I threw the rock will the ripples reach the opposite shore?

c) How long after I threw the rock will these ripples, reflecting off the far shore, first come back to
my shore?

. 4 In air, sound travels at a speed of 345 m/s. If I shout at a mountain and 5 s pass before I hear the
echo, how far away is the mountain? (hint: remember that the sound has to go there and back)

. 5 In water, sound travels at a speed of about 1500 m/s. In order to locate objects underwater,
submarines use sonar, which sends out a "ping" of noise and then listens for a response. If a
submarine is 3000 m (3 kilometers) away from another submarine, how long after the ping will it have
to wait to hear an echo?


