

PHYS 101, April 2, 2026
INST EMBERLY: All right. Good afternoon, everybody.
So we are moving into the last chapter, and we are looking at the topic of waves.
And the fact that you can hear me now is due to a wave. May be you don't want to hear me now. You can hear your friends and family, due to waves. We will look at the physics of waves and we will look at one equation which is super simple.
And waves are everywhere.
They are in development. How your spine develops is because your body is sending out waves that know how to space your developing spine.
May be you ate food a little while ago. Spatial waves are moving through your digestive system pushing your food along. Waves obey the wave equation we will look at in today's class.
But first some announcements. I posted all the final exam info on Canvas. There's a practice homework, which covers basically all the stuff between your last homework and what we will cover through to next Tuesday. Course surveys are out. I appreciate feed back if you can do so. We will look at water waves today. So your fingers will get wet so just be mindful around electronics.
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The water is not very deep so if you happen to drop your phone in the water, probably not the end of the world. Specifically we will look at a mechanical wave so last class you looked at a spring and when you have a mass attached to a spring and if you give it a push, it oscillates up and down.
And all material fundamentally is elastic at some scale. If you push on something -- some matter it will respond and start to move. If you have a collection of matter if it starts moving it will talk to the neighbour and the neighbour will start to move. The collection of springs all going up and down is what is generating...we have a nice wave machine here which you can play with today to see how it all works out. Water, a wave in water, a chunk of water is just like that mass on the spring.
It goes up and down.
And it's going up and down because it's talking to its neighbour, it's neighbour starts to go up and down. That disturbance moves out ward and we will see that even though the individual chunk of matter is just going up and down, it looks like matter is moving from say out ward. But that's deceiving because the matter is actually only moving up and down.
This demo here nicely shows that.



So when you see a wave, the matter is not actually moving in the direction of the wave.
The matter is just moving up and down.
It has the appearance it's moving out ward but no matter is actually being transported with the wave.
Sound is another type of wave.
Speaking causes the air molecules to get compressed or to expand.
And so you get a sequence of compressions and expansions. That also is a wave it's not up and down wave is what we called a density wave. You are making the density of the air a bit bigger or smaller. Your ears pick up on the differences in density and that then triggers a bunch of neuro responses based on the frequency which the density waves are hitting your ears.
So everything that we will look at today are mechanical waves. They involve matter and you are physically disturbing the matter...talk to each other.
The other types of waves we are experiencing now are light waves.
Otherwise known as electro magnetic waves.
Don't require a medium. If you take physics 102 you will learn more about the properties of those waves. They obey the equation we will look at today. If you



take 102 you will talk about light and you will see the equation we talked about today because all waves obey the equation that we will study today.
Here is a mechanical wave. Called a transverse wave because the motion is all just up and down.
And there are various things we need to define when thinking about wave. Longitudinal waves we won't look at but sound is a version of that, where you form compressions and expansions. If you have a slinky you can make these waves causing it to stretch and compress.
So let's look at the up and down motion of a transverse wave.
Here is a snap shot of a wave at -- certain time. So we have position, horizontal position on this axis and its vertical displacement on this axis. Here is a snap shot of the wave.
As you will see, so if I cause this to go up, you see that I generated a disturbance in this, so going up it generate a disturbance and the disturbance look like it's moving. I generated a pulse and the pulse look likes it's moving to the left. Is anything actually moving to the left? No. Everything is just going up and down.
Nevertheless, we can define the speed with which



this crest moves down the wave.
And that's what we call this speed V.
And that's just the perceived motion of a peak or a pulse going along horizontally.
And so here is another snap shot at later time
T. This wave is moving to the right. With a certain speed V.
That's what we call a crest. The valley is called a trough.
This is the amplitude. That's how big the wave
is.
The other important thing is the wavelength. So if I have a wave going here, by repeatedly
making it go up and down, you can see that there's a consistent distance between the travelling peaks and that is the wavelength. It's how far apart are two neighbouring crests. It's a distance.
So we have this travelling wave. It has a certain speed.
It sets up crests that are travelling with that
speed.
And it has a certain wavelength which is just
the distance between crests. What connects all these things. It has to do with how fast I'm moving this thing up and down. Each of these is under going the



oscillation of a mass on a spring. It's going up and down with a certain frequency. Up and down.
Up and down.
So that's what we are showing here. Now if I look at just the up and down motion of one of these bars, that's the second graph. Goes up and down, goes up and down.
Oops.
It does so periodically with a certain period. Right?
How long does it take to go up and how long does it take to go back down? That defines the period.
If we look at the up and down motion versus time, the period which is what we looked at last class, the period is the time for repeating the motion.
Start from up go all the way down and back up. That's one period. Measurement in time. How to we connect the speed, wavelength and the period? They are all related by the waive equation. This is all you will study today. The wavelength of the wave is set by the speed with which it travels through the medium and the period or frequency with which you are making the disturbance.
The speed of the wave is set by the medium.



So sound waves have a certain speed in air but if I go to a different medium such as water it has a different speed. The medium dictates the speed. If we look at this -- this is a certain medium. It has a certain speed.
If I make the -- make the period longer, IE it takes longer to go up and down, what does it do to the wavelength? Make it longer.
If I make the period shorter, which means I'm going up and down faster, what does that equation say? The wavelength should get shorter. The distance between the crest should get closer...got shorter.
That's what you will look at today. And I will end there.
For those who go to sporting events, even human waves obey this. The period is simply how long it takes you to -- from being seated to go up and sit back down. That's one cycle of your motion.
Takes about a second to go up and down.
Then the speed is set by how strongly you are coupler with your neighbour. How quickly do you react to your neighbour. If you react quickly you have a fast speed. If you react slower you have a slower speed. The resulting wavelength is how broad the pulse is is set by these things. Even humans in a



sporting event obey the wave equation and so that's what we will look at today. We have just two activities today.
And it's going to require probably sharing because we have just one of these for all of you.
But you will be generating travelling waves. Taking a video.
And then using tracker to see if this relationship is obeyed by measuring the wavelength, the period, how frequently one bar went up and down and using tracker to see how fast one of these crests move. This should obey this equation.
The other activity is using water waves. We have two water tables set up at the back and you will use your finger to repeatedly tap in the water and make travelling waves.
If you find that difficult, I'm an expert because I have trembly hands and fingers. I don't have to tap my finger, I can just put it in the water and I can generate travelling waves. Just ask me if you need. So you will record a video of the water waves and analyze that in tracker. So you will have to work together probably as you work through things. There are simulation at the end so if some stations are busy you can jump to the end where it's just doing



simulations on the computer.
So hopefully we can spread things out as the class goes on.
All right. That's all I wanted to say.
And if you have questions, don't hesitate to
ask.
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