Rotation
Translation-linear motion
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Rotation: Motion around a fixed axis
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Rotational Kinematics:
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( = angular position

(( = angular displacement

(( = (f - (i
( is in radians

(( is not a vector!

Average angular velocity:
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Instantaneous angular velocity
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( is a vector

The vector direction of omega is defined by the right hand rule. Curl your fingers around the direction of the spin, then the direction your thumb points is the direction of the vector. For example, counter-clockwise rotation makes omega come out of the flat surface.

Average angular velocity: the rate of change of angular velocity
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Instantaneous angular acceleration
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If ( is constant:
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Example problem:

A disk of radius 50 cm is spinning at 50 rad/s. A constant angular acceleration of 3 rad/s2 is applied to it.

a)
How fast is it rotation after 2 seconds?
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b)
Through what angle has it turned in this time?
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c)
What will its angular velocity be one it has turn through 2000 radians?



[image: image11.wmf](

)

(

)

s

rad

/

120

2000

3

2

50

2

2

2

2

0

2

=

=

-

D

=

-

w

w

q

a

w

w


If ( is not constant:
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v = tangential velocity
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a = tangential acceleration
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Centripetal acceleration or radial acceleration
Example problem:

A record player turns at 33 rev/minute. It has a radius of 15 cm. 

a)
What is the linear speed of a point on its edge?
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b)
What is the centripetal acceleration of this point?
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c)
What is the resultant acceleration of this point if the record starts speeding up at 3 rad/s2?
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 (that’s not it! You’re forgetting the other acceleration!
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Fixed axis
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V = tangential velocity


( = angular velocity


a = tangential acceleration


( = angular acceleration
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