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Which iIs faster?

If these two objects, of the same mass and radius, are released
simultaneouslywvhich one will reach the bottom the first?
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Goals for Chapter 9

A To study rotational kinematics
A To relate linear to angular kinematics

A To define moments of inertia and determine
rotational kinetic energy
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Angular motions in revolutions, degrees, and radian:

(a) _
A One complete Y
revolutlon — 366 . One radian is the anglg

at which the arc s has ™4
the same length as the

A One Complete radius 7.
revolution = 2r
radians.

A 360 = 2 ¢ radians
or 1 radian = ()

s =r0
180°/n = 57.3.
An angle 6 in radians

1s the ratio of the arc
length s to the radius r.
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Angular displacement is the angle being swept out

A angular displacemend:(theta).

(@) Angular displacement (b)
y A# of the rotating needle
over a time interval At:

AB =6, — 0,
-: Patt, .
Directfn Patt
of rotation
%

Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley



Angular velocity

A Angular velocity:¥ (omega), in radians per second (SI)
orr.p.m (revolutions per second).

@) Angular displacement (b)
y A6 of the rotating needle
over a time interval Ar:

Direction
of rotation
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Angular velocity Is a vector

ADirection of andantraurl ev.edl o c

(a) (b)
If you curl the @ points in the @ points in the
fingers of your | positive z-direction:  negative z-direction:
right hand in the | w. >0 S w.<0
direction of : *'
|
|

rotation ...

... your right thumb
points in the |
direction of .
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Angular acceleration

A The angular acceleratiob:(alpha).

The average angular acceleration is the change
in angular velocity divided by the time interval:

W,, — Wy, sz
a <> =t —
e L — 4 At
(l)zz

-

At t,
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We have four fundamental equations for angular kinematics
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