Two rods of equal mass m and length L lie along the x axis and y axis with their centers at the
origin. What is the moment of inertia of both about the line x=y?

Solution.

The moment of inertia of both rods about the line y = x:
I = 210,'
Iy —the moment of inertia of one rod about the line y = x.

The mass of the particle of the rod with the length dx:
dm = — dx;
m= I X;

The moment of inertia of the particle of the rod with the length dx about the line y = x:

dl, = dmr?;
r? = x%sin’a;

m
dl, = Idxxzsinza.

The moment of inertia of one rod about the line y = x:
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Iy = 2f dmr? = Tsinzafxzdx = Tsinz(a)g(z) = EmLzsinza.
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The moment of inertia of both rods about the line y = x:

1
I = 2—ml?sin*a = —ml?sin’a.
12
By the diagram:
Yy =X
X
4 = tana;
X
tana = 1;
a = 45°,

1
[ = gmLzsin2 (45°).

Answer: The moment of inertia of both rods about the liney = xis [ = %mLzsin2(45°).



