10.40 « CP A small block on Figure E10.40

a frictionless, horizontal surface

has a mass of 0.0250 kg. It is

attached to a massless cord pass-

ing through a hole in the surface

(Fig. E10.40). The block is orig-

inally revolving at a distance of |

0.300 m from the hole with an

angular speed of 2.85 rad/s. The

cord is then pulled from below,

shortening the radius of the

circle in which the block revolves to 0.150 m. Model the block as
a particle. (a) Is the angular momentum of the block conserved?
Why or why not? (b) What is the new angular speed? (c) Find the
change in kinetic energy of the block. (d) How much work was
done in pulling the cord?

10.40. IDENTIFY and SETUP: L is conserved if there is no net external torque.
Use conservation of angular momentum to find @ at the new radius and use K = %1 @* to find the change
in kinetic energy, which is equal to the work done on the block.

EXECUTE: (a) Yes, angular momentum is conserved. The moment arm for the tension in the cord is zero
so this force exerts no torque and there is no net torque on the block.

(b) L, =L, so I, =1,m,. Block treated as a point mass, so [ = mr?, where 7 is the distance of the block
from the hole.

2. 2

2 2
@, = A @, :(0'300 mj (1.95 rad/s) = 7.8 rad/s
I 0.150 m

1, 2 i 20 | 9
(©) Ky =5hoy =5mi of =5mv

v =R =(0.300 m)(1.95 rad/s) = 0.585 m/s
Ky =Lmvi =1(0.0240 kg)(0.585 m/s)* =0.004117

2
K, Z%mvg

vy =@, =(0.150 m)(7.8 rad/s) =1.17 m/s

,=Tmy, = %(0.0240 kg)(1.17 m/s*)* = 0.01404 J

AK =K, —K;=0.01404 ] - 0.00411J =0.00993 J = 99.3mJ.

(@) Wy =AK

But W,,; =W, the work done by the tension in the cord, so W =0.00993 J.

EVALUATE: Smallp}errﬁir{a} ~s smaller I. L =7w 1s constant so @ increases and K increases. The work

done by the tension 1s posiuve since it is directed inward and the block moves inward, toward the hole.

K
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