From Figure 10.24, we see that the system loses potential en-
ergy as cylinder 2 descends and gains potential energy as
cylinder 1 rises. That is, AUy = — megh and AU, = mgh. Ap-
plying the principle of conservation of energy in the form
AK + AU + AU, = 0 gives

I
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Because v, = Roy, the angular speed of the pulley at this in-
stant is

vy 1 2(mg — my)gh 172
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Exercise Repeat the calculation of vy, using 27 = la ap-
plied to the pulley and Newton’s second law applied to the
two cylinders. Use the procedures presented in Examples

I
(ml+'mz*’j§§) 10.12 and 10.13.

SUMMARY

If a particle rotates in a circle of radius » through an angle 6 (measured in radi-
ans), the arc length it moves through is s = r6.

The angular displacement of a particle rotating in a circle or of a rigid ob-
ject rotating about a fixed axis is

A6=6,- 9, (10.2)

The instantaneous angular speed of a particle rotating in a circle or of a
rigid object rotating about a fixed axis is
do

w=— (10.4)

The instantaneous angular acceleration of a rotating object is

a = o (10.6)
di
When a rigid object rotates about a fixed axis, every part of the object has the
same angular speed and the same angular acceleration.
If a particle or object rotates about a fixed axis under constant angular accel-
cration, one can apply equations of kinematics that are analogous to those for lin-
ear motion under constant linear acceleration:

o= w;+ al (10.7)
6f= 9;,‘ + &),:f + %Cﬁtz (10.8)
C()jr2 = C()iz + 20:’(9]'_ 6,) (10.9)

A useful technique in solving problems dealing with rotation is to visualize a linear
version of the same problem.

When a rigid object rotates about a fixed axis, the angular position, angular
speed, and angular acceleration are related to the linear position, linear speed,
and linear acceleration through the relationships

s=1r0 (10.1a)
U= rw (10.10)
a = ra (10.11)



