THE INTERTIA TENSOR OF EQUILATERAL TRIANGLE
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ABSTRACT. The solution to problem 4 in final, Fall 2002

1. SHOW THAT THE FRAME IS A PRINCIPAL FRAME
Since all three masses are on the z = 0 plane
I, =1,.0
For the remaining
Loy = *mzxwi = —m(z1y1 + T2y2 + T3Y3)
my has 1 = 0 and so does not contribute. For the remaining t20 yo» = y3 and
Z2 + x3 = 0 hence I, = 0.
2. THE INERTIA TENSOR IN FRAME [

From the figure, and elementary geometry
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the hight of the triangle is h = “7‘/5 then
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Since the triangle is thin

I, = I+ I, =mad

3. THE INTERTIA TENSOR IN A ROTTED FRAME

Since the top is symmetric, the inertia tensor is the same in all frames rotated
in the x-y plane, i.e.
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