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What’s the height we have to hit the ball at? To make it roll without slipping immediately after the kick.

µ >0





V1

V2=0
w2=0

w1

Elastic collision

V1f V2f
w1f w2f

Both have the same 
mass, radius and 
moment of inertia

µ >0

µ >0

µ >0
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This is just a coincidence given the great symmetry of the problem. See the general solution at the end of these notes.
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Consider a fixed incline with friction. There’s a 
yo-yo with its string going through a pulley, 
and the other extreme is attached to a body 
of mass m. 

Neglect the mass of the string, the mass of 
the pulley, and its moment of inertia, and 
assume the mass m is falling. Find in terms of 
the variables of the problem:

1) The expression for the acceleration of the 
mass m.

2) The tension along the string, and

3) The force of friction.

Assume that the yo-yo rolls without slipping.

µ>0











PS: notice that for non slipping in the standard case of the board being at rest, xCM + xROT=0. That is, the contact point moves 
forward due to the CM motion, but backwards due to the rotation. That is, if the board is not moving, and the object rotates 
without slipping vCM = -wR. Beware that a different sign convention ends up with the typical vCM = wR.







Find the period of the oscillations of the object on top of the oscillating block 
(assume the surface of the oscillating block is long enough, so that the rolling 
object does not fall off) 
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I=b m2 R2,    0<b<1



Notice that we 
cannot impose Ras
=as because the 
contact point is also 
in motion. See 
equation (3) later on.

(For a sphere)
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V1

V2=0
w2=0

w1

Elastic collision

V1f V2f
w1f w2f

Both have the same 
radius, but different
mass and moment 
of inertia

µ >0

µ >0

µ >0



Notice that during the collision, the 
angular speed of each ball does not 
change. The torques of the contact 
forces are zero since they are 
directed towards the center of each 
ball.  So, even if it is an elastic 
collision, only the translational 
speeds can change. The equation to 
solve during the collision is the same 
as if it were for two blocks.










