
A -F -E]
From the data sheer [=·F B -D[

-E -0 C 

where 	 A =H'" + ZZ }1m, B =HZl +x!)dm, C =Hx! +yl}1m 

D = fyzdm, E= fzxdm, F =fxy dm. 

+y 	 Viewing the shaft along the y--axis 

C.D m JzZdm =JxZdm =ma 2+ 2 x'imaz = tma2 

:.B=1Ima2 

2m 
x and z are never simultaneously non-zero, so E =O. 

O,H ...... 
2m m4m 	 x 

ForD, Jyz dl1l==m(-aHa [DE] +m(-;a)a [CD] +m(-2aHa [BC] 

=nlQ.2(-i-;-I) =-3maz 

F likewise, but positive (this can be inferred from symmetry). 

' -3 

1]Thus 10 =maz -3 .If 

[
 o 3 

If x is a principal axis, lox - ~. 

so (I, 0, I) is a principal axis, with moment of inertia 'mal 

b) By symmetry the centre of mass lies on (1,0, 1), For the x-component. take moments aboul 
y for x offsets. 

10ntX = ma + 2 x ima == 2ma 

x= f and z== t by symmetry, so the centre of mass is at t(l,O, 1). 


yz + ZZ -yx -zx 1 

By the parallel axes theorem, 10 == I, + -xy Zl + Xl -zy 


-xz -yz Xl +y2
1

= I .. +m(x1 + yZ + z2)I-mxxT 

x'+/+z'=2aXs andXXT=aXs[H1 l)=a'hS[~ ~ ~]0 

so I, =10 -[ ~ 2~ -t]=mal['~3Jj 11:" ~ ]==maz[! ; !]
--'F 0 	 4f- i 3 -'I-I ; 3 W 

c) The principal moment of inertia about (1,0, 1) is 8; ma2 as found earlier, and applies about 

either 0 or, 	 about G.I 
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• 1 lA.J, ::. 0 

Q I = A w, - (g  c") W"L (,J3 

Q 't ::: i!> e,jl, - ((-It ) (,..)3 IN I 

Q, :::. C ""3 - (A - B) t.J I tJ 1.
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