




L = b m v, 

Always use the perpendicular distance from the 
axis of rotation to v: b in this case.

b, m and v are all constants, so is L.



Netwon’s Principia had been published 78 years earlier.
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Useful for HW QP33



Always use IC around the Center of Mass, and r
is the distance between the Center of Mass 
and the new rotation.



IP = IC + MDISK L2

Notice that the Center of Mass of the Disk is at its center and the distance between P
and the center of the disk is L.

From the tables (or a direct calculation): IC = ½ MDISK R2, therefore:

IP = IC + MDISK L2 = MDISK ( ½ R2+ L2)



An object is composed of a rigid rod and a thin disk, see figure. Initially, the object lies at rest on a 
frictionless desk. One of the extremes of the rod is pinned down to a point O about which the rod is 
free to rotate without friction. A bullet moves along the surface of the desk with a velocity 
perpendicular to the rod. The projectile hits the disk on its side at an angle q with respect to the center 
of the disk, and remains stuck to its rim. Consider the rod to be rigid and massless. The disk has mass M
and radius R. The bullet has mass m and speed v, and no size, that is consider it point-like. The distance 
between O and the center of the disk is D. Express the solution to the following questions in terms of 
the previous variables only. For which q the angular speed after the collision is the greatest?
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This problem is in the HW of this year. 

For a) use the symmetry of the problem to justify that the CM is at the barycenter.

For b) In order to find the moment of inertia, you may think of the triangle as composed by many 
small (infinitesimal) bars, all aligned horizontally. The ones close to the vertex A will be much 
shorter than the ones close to the base. 

Use the formula of the moment of inertia of a bar about its Center of Mass, keeping the mass of 
each bar as some small quantity Dm, then apply the parallel axis theorem to write down the total 
moment of inertia of that bar with respect to A.  Then, write Dm in terms of the length of the bar 
and its width (infinitesimal, dy) using the fact that the triangle is homogeneous, so that the total 
mass is the surface density multiplied by the area of the triangle. Plug altogether and integrate,

The result should be IA = 5/12 M L2.

For c) use IA and the distance to the Center of Mass from A and apply the formula of the physical 
pendulum

For d) apply  the Parallel axis Theorem for B and the new distance of the Center of Mass from B. 
There’s a second order polynomial to solve for the position B. 


