Physics 101H

General Physics 1 - Honors

Lecture 13 - 9/21/23

Forces and Noninertial Reference Frames



»6<, Summary

3

Topics Yesterday: Newton's laws [chapter 5]
First law
Second law Today is the last day to opt out (by emailing me)
Third law of having quizzes count as part of your final

grade. Remember, everyone receives
participation credit for taking the quizzes.
Today:

Noninertial reference frames
“Fictitious” forces

Announcements Yesterday: Problem set 2 due

Problem set 3 assigned
Today: Quiz 3


https://openstax.org/books/university-physics-volume-1/pages/5-introduction

What causes the force that you feel when cornering
(especially too fast) in a car?



Noninertial reference frames

So far we have considered
inertial reference frames.

What happens if our reference
frame is accelerating?



http://www.youtube.com/watch?v=dt_XJp77-mk

Fictitious forces

In noninertial reference frames, there appear to be unexplained accelerations

Introduce fictitious forces (or pseudo forces) to explain these accelerations

Not real forces
Useful construct to “explain” what we observe in a noninertial frame

Observers in an inertial frame would not call this a force, but would see
that the other observer is in an accelerating frame



Centrifugal “force”

Apparent force in a non-inertial frame that seems to oppose centripetal force

“Explains” your feeling of being thrown outwards when cornering too fast

« DON’T CONFUSE CENTRIPETAL FORCES (REAL!)
WITH CENTRIFUGAL FORCES (NOT REALLY REAL!)



Coriolis “force”

- Some more details here: https://apps.dtic.mil/dtic/tr/fulltext/u2/a010816.pdf

: '/* Another fun (15 minute) video here: https://www.youtube.com/watch?v=okaxKzoyMKO



https://apps.dtic.mil/dtic/tr/fulltext/u2/a010816.pdf
https://www.youtube.com/watch?v=okaxKzoyMK0

Example 13.1: How fast do we need to rotate a ball on a string to ensure that it
completes a vertical circle?

Recall question from Lecture 9: Is motion in a vertical circle uniform
circular motion or nonuniform circular motion?




You got this!

Quiz 3

Put your name on the sheet.

Do not turn over the sheet until | tell you to.

You have ten minutes to answer four questions.
You may not use notes, slides, textbook or any other resources.

Calculators are allowed, but no phones, laptops, tablets or other devices.



VD Today is the last day to opt out (by emailing me)
N, Summary of having quizzes count as part of your final

s grade. Remember, everyone receives
participation credit for taking the quizzes.
Topics Today:
Noninertial reference frames
“Fictitious” forces
Tomorrow: Newton'’s laws [chapter 5]
Solving problems
(AKA a flipped classroom)
Announcements Yesterday: Problem set 2 due

Problem set 3 assigned
Today: Quiz 3
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https://openstax.org/books/university-physics-volume-1/pages/5-introduction
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