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® Logistics / Announcements
® Test 4 Reflection: Which ball reaches the end first?
® Chapter 10 Section Summary

@® Worked Problems



Logistics/Announce

® Lab this week: Lab 8

® HW10 due this week on Thursday at 6 PM

® Learning Log 10 due on Saturday at 6 PM

® HW and LL deadlines have a 48 hour grace period

® Test/Bonus Test: Bonus Test 5 available this week (Chapters 8 & 9)

® Test will be in class on Friday from 4 - 5 PM



Physics 111

Q. Search this book...

Unsyllabus

ABOUT THIS COURSE

Course Syllabus (Official)
Course Schedule
Accommodations

How to do well in this course

GETTING STARTED

Before the Term starts
After the first class
In the first week

Week 1 - Introductions!

PART 1 - KINEMATICS

Week 2 - Chapter 2
Week 3 - Chapter 3

Rotational Motion

@ Rotational Motion: Crash Course Physics #11

Watch on [ Youlube
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Ball Race

Two identical balls, Ball A and Ball B are launched with the same initial velocity v along a pair of tracks. The
first track with Ball A, is a straight track. The second track with Ball B, has a "U"-shaped dip in the middle so
the ball goes down and then back up.
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Which ball reaches the end of the track first, if friction is neglected?




A - Ball A will reach the end first.
B - Ball B will reach the end first.

C - Both will reach the end at the same time.

D -l don‘t know!
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A - Ball A will reach the end first.

B - Ball B will reach the end first.

C - Both will reach the end at the same time.

D -1 don‘t know!




Which Ball

A - Ball A will reach the end first.
B - Ball B will reach the end first.

C - Both will reach the end at the same time.

D -l don‘t know!




Video Reference: Physics marble track review part one
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https://youtu.be/JWtsOiVxIIE?t=218
https://www.youtube.com/watch?v=JWtsOiVxIIE

Wednesday'’s Class

10.6 Torque
10.5 Calculating Moments of Inertia
10.7 Newton'’s Second Law for Rotation

1



A ball (solid sphere) of mass m and radius R,
rolls down a ramp without slipping. What is
its velocity at the bottom of the ramp?

Sphere rolling down a ramp
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Week 12 -

A - Rotational Variables

B - Rotation with Constant Angular Acceleration

C - Relating Angular and Translational Quantities

D - Moment of Inertia and Rotational Kinetic Energy
E - Calculating Moments of Inertia

F - Torque

G - Newton’s Second Law for Rotation

H - Work and Power for Rotational Motion
| - Angular Momentum

J - None of the above (1)

J - None of the above (2)
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TORQUE

_)
When a force F is applied to a point P whose position is r relative to O (Figure 10.32), the torque 7
around O is

- - =
T=r X F.
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TORQUE

—
When a force F is applied to a point P whose position is r relative to O (Figure 10.32), the torque 7
around O is

- - =
T=r X F.
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https://www.youtube.com/watch?v=Tu6e9_SrzBA&t=595s

Rotatic

A force F is applied to three different points on this door and hinge
(looked at from above).

Which case will make the door open faster?

A) Far from hinge, force
applied perpendicular to
the door.

B) Closer to hinge, force
applied perpendicular to the
door

r

1

C) Far from hinge, force
applied parallel to the door
when closed
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AXIS
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Figure 10.20 Values of rotational inertia for common shapes of objects.
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Newton’s

NEWTON'’S SECOND LAW FOR ROTATION

If more than one torque acts on a rigid body about a fixed axis, then the sum of the torques equals the
moment of inertia times the angular acceleration:

Zrizla.

l
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Newton’s s

NEWTON'’S SECOND LAW FOR ROTATION

If more than one torque acts on a rigid body about a fixed axis, then the sum of the torques equals the
moment of inertia times the angular acceleration:

ZT,- = la.

I

NEWTON’S SECOND LAW OF MOTION

The acceleration of a systam Is directly proportional to and In the same direction as the net external force
acting on the system and is inversaly proportion to its mass. In 2quation form, Newton’s seconc law is

= Fnet
a= .
m
- -
Re I ' ] e rn b e r o where a is the acceleration, Fyye; is the net force, and m is the mass. This is often written in the more
* familiar form

— - " -

but the first equation gives more insight into what Newton's second law means. When only the magnitude
of force 2nd acceleration are considered, this equation can be written in the simpler scalar form:

Fiet = ma. M
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Angular position

Angular velocity

Tangential speed

Angular acceleration

Tangential acceleration

Average angular velocity

Angular displacement
Angular velocity from constant angular acceleration

Angular velocity from displacement and
constant angular acceleration

Change in angular velocity

Total acceleration

0 = limg—f=‘;—f
At—0
Ui = ro
A d
a=ra
E)=wo:2i:wf
O = 0y + wt

@ = W + at

O = 0y + wot + %att2

wi = wf + 2a(A6)

-

-> —
a:ac+at




Rotational kinetic energy

Moment of inertia I = Z m jrjz-
J
Rotational kinetic energy in terms of the K = % T ?
moment of inertia of a rigid body
Moment of inertia of a continuous object o)
I = [ rdm
Parallel-axis theorem Iparallel-axis = Icenter of mass T md2

Moment of inertia of a compound object ) A Z I,
i
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Torque vector

Magnitude of torque

Total torque

Newton’s second law for rotation

Incremental work done by a torque

Work-energy theorem

Rotational work done by net force

Rotational power
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Activity:




Rotational Work: A Pulley

WP 12.2

—
A string wrapped around the pulley in Figure 10.40 is pulled with a constant downward force F of magnitude

50 N. The radius R and moment of inertia / of the pulley are 0.10 mand 2.5 X 1073 kg-mz, respectively. If
the string does not slip, what is the angular velocity of the pulley after 1.0 m of string has unwound? Assume

the pulley starts from rest.
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Figure 10.40 (a) A string is wrapped around a pulley of radius R. (b) The free-body diagram.



Rotational Work: A Pulley

WP 12.2

—
A string wrapped around the pulley in Figure 10.40 is pulled with a constant downward force F of magnitude

50 N. The radius R and moment of inertia / of the pulley are 0.10 mand 2.5 X 10~ kg-mz, respectively. If
the string does not slip, what is the angular velocity of the pulley after 1.0 m of string has unwound? Assume

the pulley starts from rest.

Strategy

—
Looking at the free-body diagram, we see that neither B, the force on the bearings of the pulley, norM § the
weight of the pulley, exerts a torque around the rotational axis, and therefore does no work on the pulley. As

—
the pulley rotates through an angle &, F acts through a distance d such that d = R0.
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(@) (b)

Figure 10.40 (a) A string is wrapped around a pulley of radius R. (b) The free-body diagram.
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This resource was significantly adapted from the Open Stax Instructor

Slides provided by Rice University. It is released under a CC-BY 4.0

license.

—— Original resource license ——

OpenStax ancillary resource is © Rice University under a CC-BY 4.0
International license; it may be reproduced or modified but must be

attributed to OpenStax, Rice University and any changes must be noted.
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https://openstax.org/details/books/university-physics-volume-1?Instructor%20resources
https://openstax.org/details/books/university-physics-volume-1?Instructor%20resources

