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Physics 120 Quiz #6, May 23, 2007 

 
1. A cylinder of moment of inertia I1 rotates about a vertical frictionless axle with 

angular velocity ωi.  A second cylinder that has moment of inertia I2 and initially 
not rotating is dropped onto the 1st cylinder.  Since friction exists between the two 
surfaces of the cylinders, they eventually reach the same final angular speed, ωf.   

a. What is the expression for the magnitude of ωf? 
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b. Show that the kinetic energy of the system decreases in this interaction 
and calculate the ratio of the final rotational energy to the initial rotational 
energy. 

 

( ) ( ) ( )

.  and   Thus
21

1

21

12

21

2
1

2
12

2

21

1
212

12
212

1

2
12

1

II
I

KE
KE

ratioKEKE

II
KEI

II
I

II
IIIIIKE

IKE

i

f
if

i
iiff

ii

+
==<

+
×

=
+

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

+=+=

=

ωωω

ω

 

 
 

c. Why does the kinetic energy of the system decrease? 
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2. Alex and Sam are riding on a carousel.  Alex rides on a horse at the outer rim of 
the circular platform, twice as far from the center of the circular platform as Sam, 
who rides on an inner horse.  When the carousel is rotating at constant angular 
velocity, what is Alex’s angular speed? 

 
 a.   Alex’s angular speed is twice Sam’s. 
 b.   Alex’s angular speed is the same as Sam’s. 
 c.   Alex’s angular speed is half of Sam’s. 
      d.   Alex’s angular speed is unable to be determined. 


