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Chap 7 Rotational Motion of an Object

Rotational Motion 

Axis of Rotation

Speed of Rotation

period and frequency
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hertz = 1/sec

What is the frequency of the Earth’s rotation 
in hertz?

Angular Speed and Frequency

angle in radians

t

 

s

r
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How many radians is in one full rotation?
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Examples

Torque

Torque:

is the tangential force being applied times 
the perpendicular distance from the axis of 
rotation.

is the force multiplied by the ‘lever arm’.

r F  
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Torque Examples

Moment of Inertia

The “moment of inertia” of a rotational object reflects 
the degree of difficulty with which the rotation of this 
object can be changed. It is a product of the mass of the 
object and the average of the “distance squared” of the 
mass distribution about a rotation axis.

Moment of inertia depends on the axis of rotation used.

When a net torque is applied to a body, there is an angular 
acceleration. How much of an angular acceleration? We 
used to know

What is the equivalent of Newton’s 2nd Law for angular 
systems?

F ma
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Common Moments of Inertia

Angular Momentum

Angular Momentum

is the product of moment of inertia and 
angular speed

L I  

Angular Momentum and Torque:

The rate of change of angular momentum of an 
object equals the next external torque on that object.
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Examples

Conservation of Angular Momentum

From left equation, angular momentum 
cannot change unless there is an external 
torque!

In the absence of an external torque, the angular 
momentum of any system must stay constant over time.

L

t
 



initial ang. mom.   =    final ang. mom.

i i f fI I 
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Conservation of Angular Momentum

Direction of Rotation

Right-Hand Rule
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Exam #1

100.0 79.0
98.0 74.0
95.0 74.0
95.0 74.0
93.0 72.0
91.0 69.0
91.0 69.0
88.0 67.0
88.0 66.0
86.0 52.0

45.0
AVG = 79.3


