

January 6, 2026, PHYS 101
INST EMBERLY: All right. Good afternoon, everybody.
Good to see you all. Happy new year.
Welcome to PHYS 101.
As done here in the wonderful Surrey campus and you are probably wondering where is the lecture hall.
We don't do things lecture style down here.
I will tell you about how we will be doing this course in the next few minutes.
And try to convince you that the way that we run PHYS 101 here in Surrey is better than what your friends are doing in Burnaby and hopefully you will learn physics and appreciate physics in a better way than what they do up in Burnaby.
So yeah, welcome.
So let me tell you a bit about myself. And the course and our helpers.
So I'm doctor Emberly. You can call me doctor Emberly or Eldon. Someone gave me the title of professor as well. You can email me if you have questions. Mostly about urgent matters. If they are physics questions I will rather talk about physics face to face so I tend to -- if you send me an email about how do I do this, I will say let's chat in class
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but feel free to email me if you have other issues. I'm on this campus Tuesday and Thursday from 9 in the morning until when this class ends. Office hours are at 11 to 12 but you can find -- I have to put something on the page. If you want to see me between
9 and the end of the class on Tuesday and Thursday I'm happy to chat, knock on the door. This room is open from 2 to 5 so you can come in after two p.m. if you need to catch up. Outside the hours just knock on the door and I will let you in. We have some great TAs this semester. Dennis is helping out and Nasim. So they are going to be helping. And ARIA(?)is at the back, our wonderful technician who will hopefully not have to help us with tech issues.
OTHER SPEAKER: I'm the IT...
INST EMBERLY: Right. And but so if any tech issues ARIA is the person who will help.
So if you were doing this course in Burnaby you may be attending lectures or choosing not to attend. And the emphasis would be about regurgitating. Here we will not do that. Research shows that running courses where you are actually doing activities and working with your peers rather than listening to some expert drone on is a better way to learn physics.
There's other topics where having someone talk



to you is a better way to learn but in physics it's shown working through activity with peers is better. We will do that. You will work together with various activities during each class.
So it's enhanced by observation.
Rather than just having somebody tell you that this is the way the universe works, you will actually observe it and see if it's actually true.
And then you will be asking yourself not why do I -- what do you know about a certain topic but how do you know. So you will do observation and by looking at the observation you will be able to then state how you know this is actually true.
All right.
So you will work ideally in groups of three.
Two is -- well, two means I have to do more marking. Four is okay.
Prefer not to have groups of two so in a few minutes we will sort ourselves into groups of three. I know there's a couple of people missing and may be several of you who will decide this is not for you and you will do it in Burnaby. So be it. Usually in the first week there's flux in the groups but at least for today we will sort ourselves into groups in a few minutes.



What you will be doing is you will do activities. Some will involve collecting data on a computer.
You will use your phones quite a bit. Your phones are amazing bit of tech. They can measure a lot of different things that are of interest in this course.
And so we will use your phones a lot as data acquiring devices.
And then interacting with the computer to analyze what your phones have recorded.
So what will we cover in this course?
A lot of this stuff you probably saw in high school or if you did PHYS100 with me in the fall. But we will emphasize the application of physics to bio.
That's my interest so I have done my best to pull the topics from bio where physics connects to. Today we will look at describing some aspects of motion and one activity is looking at some data of molecular machines and trying to figure out how fast they are moving based on the videos you will look at of these molecular machines. The first few weeks we will talk about motion and force, today we will talk about 1D motion and then 2D motion. Forces and Newton's laws...and momentum. These are things you have



probably seen but we will try to contextualize them into bio context to make it more interesting to those of you pursuing life sciences. The other main topic is we will look at fluids. Life is comprised of fluids so knowing the physics of fluids helps us to understand different processes going on in life.
So we will talk about pressure, [reading] and viscosity.
And then the last part of the course we will talk about oscillations and waves.
So we will talk about sound, and then obviously how organisms hear the sound.
And the various physics required to describe waves and understand how they are heard.
Those are the basically the three broad topics that we will cover over the course of the term.
And you will be engaging in varies activities to get a better understanding of how these topics work.
Where is the information? The activities will be on Canvas.
I have already got today's and Thursday's posted there. Good to look at what you will do before coming to class.
So you can find the course information there. Announcements I will post there. The activity



guides as I said. You will get written home work assignments posted on Canvas.
And we will use Crowdmark so you will write your solution and submit scans of solutions on Crowdmark for grading. They changed how crowd mark is accessed now we go through the Canvas course page. You will see there's an access Crowdmark link. That's how they want us to access Crowdmark these days.
And of course your grades are posted there.
So before coming to class, so about half of you have signed up for the textbook for the course. We are using this online text book system called achieve. I encourage you to sign up for this. Because the --again we are getting rid of formal lectures so to replace that you have short videos that I expect you will watch on achieve before coming to class which cover the day's topics. So they are typically two to three minutes. Shorter than a lecture and you watch the videos and answer questions and that should give you the background you need to deal with what we will cover in class.
It also gives you a chance to provide me feed back about any questions you found challenging and if a bunch of you found a particular question challenging that gives me a chance to go over it and try to clear



up any misconceptions that you might have.
So instructions for signing up for achieve are on Canvas and hopefully you don't find it too painful.
There's bridge questions.
During the class, today is a bit unusual. I'm giving you a feel for the course but I will only usually talk for a few minutes and then you will spend most of the time working on the activities.
So you will do these group activities. Because it's a high participation course your attendance here attendance is important. You will be in a group.
Shows respect for your group members because your ideas and input are important so please try to come to as many classes as you can.
And then as you are working we will be coming around to answer questions so you can get direct feed back from us about work you are doing or questions you might have.
After the class -- as you work through the activity, you will have somebody in your group who is the recorder.
Jot down your ideas you have. You can use your devices or piece of paper. Some people like to write on paper.
However you wish to record what your group is



doing on the activities, you will submit a report usually in a week's time about what you did through Canvas and then I will look at it and give you some feed back on the activity.
Assignment section in the text -- [reading] come and see me if you have any questions.
All right.
So bit about achieve. It allows you to work at your own pace with hints and videos. Yeah. So invest your time in it. That will be the primary source of delivering the information.
And I think they have done a good job with the videos and hints that if you invest your time into it, I think you should be able to get a lot out of it.
So please register. The first few assignments the math review, and the pre-lecture stuff for Thursday's class and the questions are not graded.
Just to allow you to have time to register but I will start having marks assigned to the achieve work starting next week.
There's a grace period. So if you don't -- if you want to just try it out you can sign up for a couple of weeks and use it for free, after which if you don't have an access code you will be shut out of the system.



So then you have to buy an access code through the book store. So marks for achieve will start happening next week.
So I have the first pre-lecture assignment is due for next Tuesday.
All right.
Activity guides are posted on Canvas. One for each class. You will work with your group through them and answer the questions.
As you work -- if you not looked at them yet.
You will see there are check points.
After you have done a certain number of questions or activities you will hit a check point which says get a TA or instructer to come and chat to see you understood things correctly. It's a way for us to catch conceptual misunderstanding you may have or say thumbs up and keep going.
And make sure you return everything. Equipment you may have used.
If there's any damaged equipment obviously let us know.
And then not starting today's class although I'm -- will ask that you as a group are actually recording what you do today but there won't be a report that you need to submit today because again



groups will probably change over the next couple of classes but starting next class we will have groups and you will submit an activity report -- one activity report per group by the due date.
And then the way they will get marked is -- you will get two marks, I will randomly mark a couple of the questions for correctness.
And then there is a participation mark which means that you had -- we will not starting today but we will also start recording attendance next class. And if -- I know illness and other things pop up so your two worst scores, if you miss a couple of classes you don't get a mark for those, they get dropped. I will drop a couple of your worst scores so allows you to miss a couple of classes without feeling like it's the end of the world. Try to be here as often as you can though both for your group and for getting these participation marks which are basically free marks.
So there will be a handful of written assignments where you get marked on how you solve the physics problems. The first one will go out either later today or tomorrow.
Due in about a week time and you will submit solutions and those will be graded by a TA. Please don't cheat. I encourage you to work in groups. You



do yourself a disservice if you cheat because when it comes to the exams, anything that you didn't know will show up probably on the exams.
And try to get things in on time.
So exams will be done here in person.
There will be two exams or tests on the 5th and
12 of March here during our class time. Don't cheat.
And then you can't miss more than one midterm.
I don't care why. If you miss a midterm, I don't care why. You can miss one. Can't miss both. If you miss a midterm, that percentage gets shifted -- your final.
So I have two marking schemes and I give you the mark at the end of the course will be whichever of the schemes gives you the best mark.
So the activity reports are worth 10 percent.
If you show up, and you work with your group and your group is submitting good reports that's basically a free 10 percent. We place a lot of value on this is how you are learning so I place a lot of value on you working through these activity reports.
The online achieve assignments are five percent and written home work are five percent and then the three exams. The first marking scheme is say you wrote both midterms and you wrote final, I take the



percentages and you get a certain grade. It is what it is.
I then use the second marking scheme which if you wrote both mid terms and the final, if you did better on the final than a mid term, I drop that worst midterm and you get that -- the mark of your final basically replaces the mark you did on your worst mid term. Sometimes you don't have a great day when writing the test. If you do better on the final you can make that test go away. So whichever scheme gives you the best mark that's the mark you will get to the course.
If you choose to not write a midterm you automatically get the second scheme. The mark -- your final automatically becomes worth 55 percent. If you write both and do better on the final, your worst one goes away.
So it's a way for me to try to provide you an opportunity to have -- we all have bad days, right?
All right.
So group work is required.
Probably not required to say this, but just some feed back that we collected about what you like about working in groups and what you expect of group members are that they are trust worthy and friendly, focused



and driven, can communicate with them, reliable and honest, try to contribute equally, punctuality and not shy to participate and enjoy learning and nice and reliable. We collected this over the last years about what makes a good team mate. So I trust you have all those qualities and that you will enjoy working with each other.
I know that the TAs and I enjoy this a lot more than -- working with you in this way than just standing in front of a class room and talking.
Okay.
Does anyone have questions about that? Marking?
How things are going to run? All right.
So let's get into what we will do today. So we will start with describing motion.
And so we will remind ourselves about how we describe motion. So all these notes will be posted. You don't have to write anything down.
Okay.
So we will -- for the next couple of weeks we will be in the topic of kinematics which is just describing motion. Something is moving, we want to describe it.



Some of you might be outdoor biologists some day and you tagged an animal and you want to know what the motion of this animal is doing.
So this animal is somewhere here in nature. Not dead.
What do we need to describe the motion of this animal?
Recall back to high school.
Or to PHYS100. The first most useful thing to describe motion is an object's position.
That's the first thing that we will talk about in today's activity is position. How do I quantify position?
I need a coordinate system.
So in 1 dimension a coordinate system is just a line. To remind you of some important things about coordinate system, it has an origin.
That's going to be the reference point from which you measure everything. On the floor, our origin could be the green piece of tape.
That's the reference point.
The other key thing to a coordinate system, it has a direction.
So I have a notion of something to the right, and something to the left of my origin.



So if I am here, if this is the origin, I have two choices for the direction. I can say this is my positive direction and this is the negative direction.
Or I could say, this is positive, or this is negative.
You have to pick one. So super important.
When you are solving problems when doing measurements, tell me where the origin is, and tell me the direction of your coordinate system.
So for this case, this green piece of tape is the origin, and let's say this direction is positive.
So this way is positive, this way is negative. Now we can actually measure positions. We can assign a number to the object's position. This tape
is at one metre intervals. What is the sheep's position given the coordinate system. Anyone?
Where is the sheep located?
Anyone have a guess? If the origin is 0, if I'm standing at the origin my position is 0 metres.
Said this is positive. This is one metre away, my position is? 1 metre.
Right?
So this sheep is at 1 metre.
What if the sheep is over here now?



What is the sheep's position?


STUDENT: Negative 2 metres.
INST EMBERLY: Negative two metres. Two things about the coordinate system, you have an origin, we specified our direction, so now our positions could be either positive or negative relative to our origin.
These are negative positions, those are positive positions.
If an object moves, so it changes position, this leads to the next thing that we define. Starts here. Initial position. And it lines up over here, at its final position.
It's made a displacement.
So a difference between two positions is a displacement. A displacement also has a sign. For a coordinate system this is positive and this is negative. If the displacement is in this direction it's positive so started at one and ends at four and the displacement is -- three metres.
And it's positive.
What if it now starts at 4 and winds up at 2.
What is the displacement? Minus two metres. The displacement was two in this direction, the negative direction.



That's position, changes in position are a displacement, displacement has a direction, either positive or negative.
And then the last thing which we need to define is distance, and this is how far you travelled.
And it doesn't care about direction. So our sheep started at 1.
It went to 4.
And then it wound back at 2.
The distances travelled is the whole length of that trip.
So it went 3 metres, then it went another 2 metres so the distance it travelled is 5 metres.
So distance is not -- doesn't have any sign.
Just how far you travelled.
Then the last thing that you will look at today is the definition of velocity.
So you have mapped out the position of this animal, you watched how it changed position. You have displacements. You have also got a stop watch.
And you are able to measure how long it took to make these various displacements. So we define the next one we are interested in today is velocity. And that is displacement over the time it took to make that displacement. So we will describe velocities in



metres per second. Measure displacement in metres, how much time it took in second and -- that's the velocity, how far you travelled or what your displacement was in a certain amount of time. It has also a direction.
So back to our sheep.
And going from 1 to 4, so started at 1, it ended at 4, took a second. What is the velocity? 3 divided by 1. Three metres per second and in the same direction as displacement. That is a positive velocity.
But on the second part of the trip, it was at 4, and it wound up at 2. What is the velocity?
It's displacement was now negative. Minus 2 over a second. So now it's minus 2 metres per second. So heading in this direction. Velocity as a sign.
Which you will talk about today as a group in various situations and the last thing we will talk about is speed, velocity and speed are not the same thing.
Speed is you travelled a certain distance, distance doesn't have a direction. You travelled a certain distance over a certain amount of time. In today's activity velocity and speed you will see are not necessarily the same thing.



So that's all I wanted to say.
So let's quickly look at our tables.
Try to self organize into groups of three.
So I see some tables of six. So that -- if a table of six it should work out pretty easy. Right?
This table has four.
Let's just see how things spontaneously -- I don't want to overregulate so try to organize into groups of three. If any groups of two, may be we can figure out how to split. If you want to work as a group of four -- once you have groups go to the Canvas home page and you will see the activity and you can start to work on it.
For the last activity I put a screen shot in of the text book question. If you reload the Canvas page you should see the textbook...
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