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Why do we study rotational motion?

http://figureskating.about.com/od/memories/youtu
be/womenhistory.htm
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Torque

A A force applied at a
right angle to a
lever will generate a D Axis of rotation

torque.

ﬁa rotation: not very
effective

A Definition of torque

t=Fl ()

+ 0 count er «

Force farther from
axis of rotation:
more effective
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o) cl ockwi se Force directed

toward axis of
rotation: no effect
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Lines of force and calculations of torques

General Definition of Torque, 7
= r(F sin 9)
SI units: N+ m

The directions of torques: }
right-hand rule (RHR). (outof page)

t =r X F If you point the fingers of your right hand in
the direction of r and then curl them in the
direction of F, your outstretched thumb points
in the dlltLllOl‘l of 7 , r)

w H D
(out of page)
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t =1Uis just likeF = ma

at=ad (mr)Y t=la

Newton's Second Law for Rotational Motion
T = lo
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A rigid body in motion about a moving axis

A If a round object rolls without slipping, there is a fixed relationship between
translational and rotational speeds:

T

t =1U and F = ma will solve all the problems!!

A
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Work and power in rotational motion
A Work in rotational motion:

(DW = FDs=FrDg =¢Dg)Y W = ﬁzz‘dq
A Worki energy theorem is still valid. |

A PowerP = t,u,

(a) (b) Overhead view of merry-go-round
Child applies ds
tangential force. 40
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The professor as ballerina?

Definition of the Angular Momentum, L
L =lw
SI unit: kg - m?/s

Newton's Second Law for Rotational Motion <> B —
T = h1==£&é Q§> ? ?ﬁ
At Dumbbell | Dumbbell
Angular momentum is <} Professor
. . (not
conserved it=0. That is: Sumbhell
w1 \ 7
L. =L, or
I, = ¥, .
BEFORE

AFTER
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Gyroscopic precession

A The precession of a gyroscope shows up in many
Acommono situations.
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