

January 15, 2026, PHYS 101
INST EMBERLY: Good afternoon, everybody. Good to see you.
Sunny day for once. We are stuck inside while the sun is shining outside.
All right. So today is going to be one of those days where we work on developing your problem solving skills.
Which is one of the learning outcomes that I have for you all, become good problem solvers so every so often we will have a class where there aren't any activities, but you will work as a group on solving some physics problems.
Try to get that into most of the activities each time but we will have these dedicated classes where it's just working on problems.
And there are some strategies for being a good problem solver which I would like to go over.
So we will finish up our study of chapter two. How do we describe motion for objects moving in one dimension and we will look at good strategies for solving problems for one D motion. The second half of today we will branch out and try to considering chapter three. Motion in 2 dimensions. All of our things of interest, position, velocity, acceleration, all have directions, right? They point in a certain
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direction and in one D they either pointed this way or that way but you will work through in the second part of the today's class is now going to two D all those quantities can point in some -- south east, north west, we need the mathematics of the vectors. So the last part of today's class will be reminding you hopefully of doing math with vectors because we need it to describe the motion of something moving in two dimensions. That's the outline. Let me go over quickly some strategies and tips for solving the types of problems you will encounter in chapter two, things moving in one D.
These are also good for problems in chapters three and beyond as well.
So all the problems are some physical situation.
I always highly recommend drawing a diagram of the situation.
So an object is moving. It starts at some initial position and winds up at some final position. Your diagram should possibly include where it began and ended. It's moving so has velocities which may or may not be changing. Try to indicate on the diagram in which directions it's moving. If it's changing the velocities it's accelerating so you should draw that. This gives a visual of what the object is doing and



should help you figure out what you need to solve for. In all problems you will be given information, stuff you know and there will be things you don't yet know. The things you will try to solve for. After I draw the diagram I fill in information I know. They might tell you information about the velocities. How big they are and some quantities you don't yet know. So I like to under line or circle them to make it clear this is something I need to solve for potentially and once you have that as we will see in the next portion on the bottom of this page, you now have to look at the equations which describe how an object moves and try to identify the steps you need, what equations you might need to solve for the unknowns. Identify what you don't know. How can you use those equations of motion to solve for what you don't know.
And the problems you will work on today often will be a multistep problem. Won't just be a plug and chug where you can use single equation you might need to do multiple steps. Like the home work you need to use several equations to get to the answer you are trying to find.
So just to remind you all, in the activities we have been doing, we have been look at complicated motion where everything is changing. The car that



went up and down the ramp, saw in real life it accelerates differently when goes up the ramp than down. In real life all the kinematic variables can change but for the very specific case where an object is moving with constant acceleration, not all motion is constant acceleration but for the specific case where motion is with constant acceleration your book derives for you that these following equations that the final position is related to the initial position and the...the last equation is really nothing more than a statement of conservation of energy which we will get to in a couple of weeks. All the circled quantities as we will talk about especially when thinking about moving into two D, they all have directions.
So in one D that means they have either have a positive or negative sign.
So you have to take care of your signs and make sure they are consistent with the coordinate system you drew.
So specific example of motion with constant acceleration, which we looked at last class, is an object in free fall.
So moving just under the acceleration due to gravity. If you ignore air resistance then all



objects indeed fall with this same exact acceleration near the surface of the earth. Always pointing down. Magnitude of [reading]...intuitive way to think about it.
So when solving problems with free fall, you have two choices for your coordinate system.
Vertical direction can either be pointing up as positive direction, or in some cases may be you find it convenient to have it pointing down, to be the positive direction.
Make sure that you use the appropriate sign for the acceleration due to gravity.
Gravity is always pointing down.
So if -- as is the case on the left, if you chose the coordinate system to be up is the positive direction, the acceleration due to gravity is pointing down so it's negative acceleration. Make sure you use the appropriate sign for it in your equations.
Or if you chose it to be down as positive, then in that case because gravity is also pointing down it will be positive acceleration and then you can freely use it to be positive quantity in all your equations just realize that down is positive so all your velocities had better have the right sign given that you took down to be positive.



If you draw your coordinate system and you are consistent with your pluses and minuses in relation to the coordinate system you won't go wrong. If you don't draw a coordinate system and you just start writing down equations you may have an opportunity to make some sign errors which can lead you to oh I have a negative time. Time can't be negative...if you get negative times you made a sign error somewhere. So just try to follow these tips and I promise you it will keep you on the straight path.
Lastly I want to show you these strategies in motion.
So this is problem 37 from the back of chapter
2.
And the problem describes, two trains
approaching each other. One is moving with a velocity of -- speed of 27 metres per second. The other train is moving with velocity of 33 metres per second and told they are both decelerating.
So one has a certain deceleration of 3.5 and the other 4.2...are they going to collide?
So I like to draw a diagram. Here is the initial set up. You have this train here. With a certain velocity. This train here with a velocity in the other direction.



The accelerations, if they are decelerating, the acceleration points in the opposite direction of velocity. In this direction here. For this train, it's in the other direction.
And now you will see I put in a coordinate system. So I drew an arrow indicating that to the right is positive.
So now I have to make sure I have the right signs for all the quantities. This train is moving left. It has a negative velocity. This train is moving to the right. Has a positive velocity.
Acceleration is to the left so negative.
Whereas this train acceleration is to the right so positive.
So now when you go and apply the equations of motion you know that you have all your signs correct.
The final situation is they have stopped and you want to know what their final positions are. These are the things you are trying to solve for.
We want to know did they collide. IE, is the position of this train -- is it stopping distance greater than where this train would have wound up.
So I won't belabour the solution but I will high light how I would like to -- habits I would like you to do.



So we need to find a position given we know acceleration and velocity. I know nothing about time. I look at the equation of motion. Which equation connects velocity acceleration and position. This one here with the squared velocities and I have that situation for both trains.
And I want to find the final position.
So I like before putting numbers in at the beginning like to try to solve the equation for the things I'm interested in. Allows you to check if you have the units correct. If solving for velocity the equation need to have units of length over time. If you put in numbers and make mistakes you may miss the fact that may be you didn't solve it correctly. Won't go through the details of the solution but you see I solved it doing algebra and only stuck in numbers at the end. You may not appreciate it now but it allows you to check for mistakes easier than if you have numbers in right from the beginning and it's easier for us to understand what you did if we see you doing the math rather than carrying numbers through right from the start.
So those are hopefully some good habits that we will see you working on today. With that I will shut up and yeah, try to spend no more than 50 minutes as a



group working through the first set of problems. If you don't get to the bat problem, don't fret. But I think it's cool.
You can think about it later.
Move on to the vector stuff so that you have time to work through that.
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