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The parallel-axis theorem (Knight p. 386) states that


I = Icm + Md2,





(Eq. 13.29)

where Icm is the moment of inertia of an 

object with respect to an axis through its




     d 

center of mass (cm) and I is the moment 


  M

of inertia of an object with respect to an 

axis parallel to the original axis, and a 

distance d from it


Here is an example.

For a slender rod of length L,

the moment of inertia Icm with

respect to an axis perpendicuar

to its length is


Icm = ML2/12,

while for the same rod its moment

of inertia I with respect to an axis

perpendicular to the rod but passing

through its end is










L/2


I = ML2/3


as you can easily verify using the parallel-

axis theorem.


From here we will use the parallel axis theorem 

to extend a formula given in the text, from one

of a flat sheet to that of a solid rectangular 

object with respect to an axis through its center . (p. 385)
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We will find the moment of inertia of a block 

of sides a, b, and c, through the axis shown, which

passes through the center of mass of the block.

(Next page)
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For a strip (x at a distance x from the axis AA' through the cm we have its moment of inertia from the parallel axis theorem as


(I sheet of thickness (x = (Icm + (M x2,

where (M is the mass of the strip, given by (M = (x M/c . (Icm for the sheet of thickness (x is just 

(Icm = (M a2/12 (p. 385). Putting in  (M = (x M/c,  we get for a tiny sheet with respect to a parallel axis a distance x away from the original axis


(I sheet of thickness (x = (x M/c a2/12 + (x M/c x2,

When we integrate to add the (I for all strips, x is going to go from -c/2 to +c/2 :


I =  ( (I = -c/2 ( c/2 dx { M/c a2/12 + M/c x2 }  = M/c -c/2 ( c/2 dx { a2/12 + x2 }.

When we carry out the integral we find



I = Ma2/12 + Mc2/12 = M (a2 + c2)/12 .


