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The sketch shows a tiddly-wink being flipped into a container. 

Estimate the total energy of the wink while it is in flight. 

Take it to be a solid disc of radius 0.0080 m and mass  m = 3.0 x 10-4 kg

First find the initial kinetic energy of the CM, treated as a point mass. 

Assume the maximum height is 12 cm above the launch point and 6 cm to the left of the launch point. 

Time from launch to the top appears to be about 8.5 frames at 1/60 sec per frame, or ttop =  0.14 sec.

Then vx = 0.06/0.14 = 0.43 m/s, and 1/2 mvx2 = 0.28 x 10-4 j. Since vy = 0 at the top, and vy = vyo + ayt,

vyo = 9.8 x 0.14 = 1.37 m/s, and 1/2 mvyo2 = 2.8 x 10-4 j.  The total KE is then about  3.1 x 10-4 j.
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K of cm treated as a point mass  = 3.1 x 10-4 j
Now find the kinetic energy of rotation about the CM, Krot about cm = 1/2 I (2, where I = 1/4 MR2.

( I = 1/2 MR2 when rotation is about an axis perpendicular to the plane of the disc, but I = 1/4 MR2 when rotation is about an axis through the diameter of the disc.) 

Assume each frame of the video is 1/60 sec, and 

estimate how many radians are rotated per frame.




K of rotation about the cm = 

Total energy of the disc in flight = 

A disc of radius 5.1 cm and mass 300 g is rolling 

without slipping on a horizontal surface. The speed of its 

CM is 0.4 m/s. What is the total kinetic energy of this disc?

A solid disc of mass 0.70 kg and radius 0.15 m rolls 

without slipping down 20o incline. It starts from rest.

After it has travelled a distance of 0.65 m along the

incline (not vertically, but along the incline), what is

the speed of its CM?


A hoop of mass 0.70 kg and radius 0.15 m rolls 

without slipping down 20o incline. It starts from rest.

After it has travelled a distance of 0.65 m along the

incline (not vertically, but along the incline), what is

the speed of its CM?

