13.69. Model: The disk is a rigid spinning body.

Visualize: Please refer to Figure P13.69. The initial angular velocity is 300 rpm or (300)(27)/60 = 107z rad/s.
After 3.0 s the disk stops.

Solve: Using the kinematic equation for angular velocity,

- -1 -1
0, = 0, +olt, ~1,) = o = O~ _ (0 rad/s —10mrad/s) _ Or rad/s?
t, —1t, (3.0s-05s) 3
Thus, the torque due to the force of friction that brings the disk to rest is
I ImR* o 1 1
T=lao=—-fR= f= —?a = —% = —E(mR)Oc = —5(2.0 kg)(0.15 m)(—lO% rad/sz) =1.57TN

The minus sign with 7 = —fR indicates that the torque due to friction acts clockwise.



