
Physics 101H

Lecture 9 - 9/15/22

2D motion

General Physics 1 - Honors



What was the most important equation we discussed yesterday?
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Example: A wheel of radius R is stuck in the mud, spinning in 
place with the rim moving at speed v. Bits of the mud depart 
from the wheel at various random locations, as in the figure. 
Find the maximum height that the mud reaches, assuming v2 > gR.
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Example: An elephant is located on Earth’s surface at a
latitude 𝜆. Calculate the centripetal acceleration of the 
elephant resulting from the rotation of the Earth about
its polar axis.
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Is motion in a vertical circle uniform circular motion or 
nonuniform circular motion?
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Topics
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Summary

Yesterday: kinematics in 2D [chapter 4]
- Examples in 2D
- Uniform circular motion

Today: kinematics in 2D [chapter 4]
- Circular motion
- Relative velocity
- Galilean transformations

Announcements Yesterday:     Problem set 2 assigned



Nonuniform motion
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Generalise our decomposition of the acceleration to a more general case:

- motion along a curved path with variable speed

Acceleration can be broken into radial and tangential acceleration



Relative motion
Motion gets even more interesting
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Relative velocity
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Position is defined by first choosing a specific reference frame

Velocity is therefore defined with respect to a specific reference frame

So how do we compare observations made by experimenters in different 
reference frames that are moving with respect to each other?



Frame transformations
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Galilean transformations - relate observations in moving reference frames

Transformations relevant to nonrelativistic motion (slowly moving objects)

Lorentz transformations - also relate observations in moving reference frames!

Transformations relevant to special relativity

◉ Describes fast moving objects
◉ Entangle both space and time (i.e. spacetime), not just space
◉ Ensure objects with mass cannot travel faster than light in a vacuum



Try the following problems Chapter 4 of the textbook:

◉ Conceptual questions: 5, 7, 11, 15
◉ 2D kinematics as vectors: 19, 23, 27, 31
◉ Projectile motion: 33, 35, 39, 43, 51, 99
◉ Uniform circular motion: 61, 63, 67, 87 
◉ Relative motion: 73, 77

Answers are provided for questions with blue numbers (odd numbered)

Click on the number to be taken to the answer.  

But make sure you at least try the problem first!
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Want more practice?

https://openstax.org/details/books/university-physics-volume-1


Topics
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Summary

Today: kinematics in 2D [chapter 4]
- Circular motion
- Relative velocity
- Galilean transformations

Tomorrow: Forces [chapter 5]
- Types of forces
- Field forces and contact forces

Announcements Yesterday:     Problem set 2 assigned



NEXT WEEK:
NO CLASS ON THURSDAY OR FRIDAY 
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