

January 13, 2026, PHYS 101
INST EMBERLY: All right. Good afternoon, everybody.
Welcome to another week.
So just ten minute blurb about the last quantity we need to describe motion which is acceleration. We talked about position, and then displacement and if you make a displacement you must have a velocity.
Today, if the velocity is changing you have an acceleration. So we will look at acceleration and what it means.
Just some announcements.
Just put it on your radar, you have the first written home work due on Sunday. Please submit it to Crowdmark by the due date and your activity report from last class is due this evening.
And you just need to submit one report per group so make sure everyone is happy with what you have done and then for the activity reports I appreciate it if you put the group members on top so that I know who was there and who was participating. If you took any data or graphs on computer include either screen shots or something with your graphs, and then yeah just show some work that you did for answering the questions.
Please don't make this a long essay but treat them in a sense as a form of study notes. These are replacing
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lectures to some degree so put enough down when you study from them you know what you are talking about but I don't want to be reading essays. So try to be nice to your humble instructer.
All right. That's it for announcements.
So let's talk about acceleration for a couple of minutes.
So all we have done so far is talking about position and velocity.
So if I'm at a certain position, that's where I'm located.
And now if I move, I have a velocity.
So let's take this direction to the positive direction, right? We have a coordinate system. Green piece of tape is the origin. Say which direction is positive. Let's say that's positive.
And now I will just start moving. I have a velocity and in which direction is the velocity?
This direction. Right?
It's in the same direction as you are moving.
So velocity is sort of intuitive. You can visualize it. Always in the same direction you are moving.
So if you move in this direction you have a



positive velocity.
If you turn around, and move in this direction you would have a negative velocity. It points in the direction at which you are moving.
Now let's talk about acceleration.
So when you are walking you tend to be walking with constant speed but if you speed up or slow down your velocity is changing now there's a new quality which is acceleration which is the rate at which the velocity is changing. If the velocity changes you have an acceleration.
So let's see if it's as intuitive as velocity.
I will walk in this direction. My velocity is positive.
I will start with no velocity. And I will speed up.
So I started with no velocity.
And wound up -- I was heading in that direction.
Wound up with a positive velocity. The velocity changed. I therefore need to have an acceleration. You have to ask yourself, in which direction did the velocity change? So the change in velocity is your final velocity minus your initial velocity. The final velocity is positive, the initial velocity is 0.
So my change in velocity is also positive.



So for the situation where I sped up, my acceleration pointed in the same direction as my velocity.
Let's do the reverse. I will walk and then come to a stop over there. So I'm walking. And I stop.
My velocity changed.
In which direction is my velocity for that whole trip? Positive or negative?
STUDENT: Positive.
INST EMBERLY: Positive. Over the whole trip I was heading in that direction. Positive.
And it changed.
So I have an acceleration.
What is the sign of the acceleration?
Acceleration points in the direction of the change in velocity.
My initial velocity was positive. I was moving.
My final velocity was 0. What is the change in velocity?

STUDENT: Negative. INST EMBERLY: Negative.
So my velocity was always positive.
But my acceleration was negative. Pointing in



this direction. What is the result? I slowed down.
So acceleration does not have to point in the same direction as velocity.
It either can point in the same direction as the velocity in which case you speed up or it can point in the opposite direction of velocity in which case you slow down. You will explore that today in the context of several activities and in particular, you will be looking at how to graph things.
Remember, we are trying to build an intuition for how motion looks, graphically.
So let's just remind ourselves. So velocity is change in position with time. It always points in the direction of motion.
Graphically speaking as we saw last class, it's the slope of the position versus time graph.
Now we have this third and last quantity which is acceleration.
Which is the change in velocity with time.
And as we just talked about, it's a little less intuitive. Because it doesn't always have to point in the direction of motion.
Sometimes it's pointing in the direction of motion and you speed up. Other times it's pointing in the opposite direction, you slow down.



So you have to think about am I speeding up, slowing down?
And then graphically speaking, it is the slope of the velocity versus time graph.
So you will be measuring some motions today. And measuring some velocity versus time graphs.
And making a prediction for what you think the acceleration versus time graph is for both of those cases.
And then seeing how well the actual observed graphs match up with your predictions.
So that is what we are covering today.
And I just want to go over two questions which a number of you flagged on the bridge assignment today.
And we will go over those.
So thank you always for giving feed back. All the questions were touched on to some degree as providing some uncertainty but these two in particular stood out across the class. The first one is the second question of the bridge. Given a velocity versus time graph. And as we just talked about, acceleration is the slope of the velocity versus time graph. And you need to identify which intervals the object was slowing down.
I will try to duplicate this motion for you with



help from you all.
So let's take this direction to be positive. So this direction is negative.
This is the velocity versus time graph, what should I be doing initially?
In which direction should I be heading?
STUDENT: Back wards. STUDENT: Negative.
INST EMBERLY: This way. STUDENT: Positive direction.
INST EMBERLY: What is the sign of our velocity? STUDENT: Negative.
INST EMBERLY: So if this is the positive direction. Which direction should I be moving? The negative direction.
And I should be speeding up, slowing down or staying a constant speed? Constant speed. I will walk in that direction in a constant speed. What is the next portion of the graph? Tell you that's happening. What is happening?
In which direction am I moving?
STUDENT: Still negative.
INST EMBERLY: Still negative but am I moving slower or faster? Slower. And then what happens eventually?
STUDENT: Come to a stop. INST EMBERLY: You stop.



Right?
So let's just do that up to 4 seconds. I'm walking, and then I am slowing down.
And I come to a stop.
So up to 4 seconds I was always moving in the negative direction.
And eventually I slowed down and stopped. Now I'm stopped. Now what do I do? Which direction do I head?
STUDENT: Positive.
INST EMBERLY: Positive direction and am I slowing down or speeding up or constant speed? Speeding up.
Then eventually I hit five seconds at which point I am?

STUDENT: Constant.
INST EMBERLY: Moving still in this direction but moving with a constant speed. Right?
So speed up, start walking, and then I will walk through the end of the board. Went from 7 to 9.
Which direction? Positive but am I slowing down or speeding up? Slowing down. Eventually stop and then from 9 to 10 I turn around and start walking back.
Right?
So what would it be? I speed up, walk for a



bit. I slow down. Stop.
And then start moving and speeding up.
So over which time scale given what we just talked about is the car slowing down?
It's those places where the acceleration is opposite sign to the velocity.
Acceleration is the slope so there's two situations where you could be slowing down. You could have a negative velocity with a positive acceleration. IE a negative velocity with a positive slope and you see some place on the graph where the velocity is negative but the slope is positive. See that?
And then the other place you can be slowing down is you have a positive velocity but a negative acceleration. IE a negative slope. See any places where the positive velocity but the slope is negative?
7 to 9. So the answer is intervals as some of you mentioned, intervals 2 and 6. Here you were slowing down and way up top where the velocity is positive but the slope is negative you are also slowing down.
So hopefully hearing it talked through and then giving you intuition about the graphics helps you see the answer to that question. Last one is about a fox jumping up and falling back down and the key is they wanted you only to consider the motion of free fall.



Free fall as we will talk about is the motion of an object in the air not touching anything else. When it says the fox is in free fall. It's not when the fox is in touch with the ground. It's only when the fox is in the air. We are told to take Y to be positive up. The fox is jumping. Right?
What is the fox's velocity just after it leaves the ground? Positive or negative?

STUDENT: Positive. INST EMBERLY: Positive.
Which of those graphs starts with a non-0 positive velocity?
B.
You don't even have to do any more. This was an easy one.
Trickier would have been giving you another graph that had a positive velocity but without knowing anything about acceleration I know the fox needs an initial positive velocity so B is the answer. Let's talk more why B is the right answer.
So what is -- it had a positive velocity.
But as it goes in the air, is it speeding up or slowing down? Slowing down.
So if it had a positive velocity, but it's



slowing down, what must have been the sign of the acceleration? Negative.
Now it comes to rest. Right? Jumped up, comes to rest. Now what is it doing?
Speeding up or slowing down?
Speeding up but what is the sign of its velocity? Positive or negative as it falls back down to earth? Negative.
So this is where it came to rest, right? B equals 0 is where it came to rest. Now falling down and the velocity is negative. Slowing down or speeding up? Speeding up.
And over that whole range, the acceleration is always negative.
I had -- when you fall, you have a negative velocity, acceleration is also negative. Velocity acceleration are in the same direction, you will speed up.
So that's how you should understand that question.
All right. That's it for me.
Went a couple of minutes over what I wanted.
You will do two activities today.
First activity involves pushing a car and watch it move up and down a ramp. Should have enough ramps



for each group but if you want to work together as a table and share ramp, you can do that. The second activity you will use your phones to record a video and there's a video of yours truly in the guide of recording the motion of a ball as it's dropped.
So you will use your phones. Record a video, and then you will up load the video to soft ware on the computer and do motion capture to look what the velocity and acceleration is doing. That's it for today. Get to it and happy to answer any questions you might have.
If I can get your attention. I notice a bunch of really great recordings of the motion.
And you are getting beautiful plots.
Don't rush to conclude that what you see in the plots matches your prediction.
Look carefully at what you observe and ask yourself, is it really what you thought it was going to be? I'm going to suggest what you actually observe is different than what you probably initially predicted.
Then my question is, why is what you observed a bit different than what you predicted?
That gets at the fact that real life is a bit more complicated than what you may have initially



thought.
I like what I am seeing, and just take -- yeah, what you are seeing is legitimate. What you see is not exactly what I think most of you predicted. I want you to wrestle with why you might expect a difference.
All right. Just one last -- get everyone's attention. We have three minutes left.
Next class is a problem solving class so great to wrap lose ends up. If you have not finished analyzing your tracker data you should be able to save it as a file. And then just email it to yourself, and you can pick up doing any analysis that is unfinished on Thursday.
So don't feel -- yeah, you should be able to save it, email it to yourself, and everything should be good.

Sheena Aicken
Accurate Realtime Reporting Inc. (604)685-6050
Uncertified (Draft) Verbatim Transcript
