
 

 

 



 

                                            

                                       

This negative result implies that it is impossible to have this kinetic energy 
ratio for the hollow cylinder (or, it is impossible to construct such a hollow 
cylinder with this mass and radii to have 25% of the kinetic energy in this 
system). 
 



 

Consider two rods of equal mass m, and of lengths 2a and 

a. The rods are joined to form an L-shaped object (assume 

that the thickness of the rods is negligible). Calculate the 

ratio I1 / I2 where I1, I2 are the moment of inertia of the L-

shaped object around an axis perpendicular to the plane 

of L shape (out of the page) and passing through the end 

points 1 and 2, respectively, as shown in the figure. (Hint: 

Icm = mL2/12 for a rod of mass m and length L) 

 

Solution: 

The L-shaped object can be considered as the combination of two thin rods. So the total moment of 

inertia will be the sum of moment of inertia of individual rods. Use parallel axis theorem for the axes 

passing through points 1 and 2: Iaxis1, axis2 = Icm + md2
axis1, axis2 where Icm is the moment of the inertia of a 

rigid body about an axis passing through its center of mass, and d is the distance of the axis1 or axis2 

to the center-of-mass axis for each rod segment. These axes must be parallel, which is the case in this 

problem. 
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about axis 2: 
2

alength  of rod of I

2
2

2alength  of rod of I

2
2

2
3

8
)

2
(

12

)(
)2(

12

)2(
ma

a
m

am
am

am
I

    
 

 

hence I1/I2 = 17/8 
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