11-13. We get the elements of the inertia tensor from Eq. 11.13a:
I, = Emu ':-T:Ir_z + -rivzl
i
=3m(b| +4m(2b%) + 2m|b* | = 13mb?
Likewise I, = lamb* and I;= 15mb*
Ia=Iy= -Z My Xpy Xz
(-3

=—4m(b*) - 2m|-b" | = -2mb

Likewise I, =1, =mb®

and I,, =1, =4mb*

Thus the inertia tensor is

13 -2 1]
{Ij=mb*|2 16 4
1 4 15|

The principal moments of inertia are gotten by solving
13-4 -2 1
mb*| 2 16-1 4 |=0
1 4 15-4l
Expanding the determinant gives a cubic equation in A
A —442% +6124-2820=10
Solving numerically gives

A, =100
A,=1435
A, =1965

Thus the principal moments of inertia are I, =10 mb*
I,=14.35mb*

I, = 19.65 mb*

To find the principal axes, we substitute into (see example 11.3):



(13-4, ) oy - 2 + a0y, =0
—2any, = (16— 4 ) @y, + 4, =10
@y, +day, +(15- 4, ) @y, =0
For i =1, we have |4, =10]
3ay, —2ay, +ay, =0
—2ay, —6ay, +4a,, =0
i, — 4y, + 5y, =0
Solving the first for @, and substituting into the second gives
iy, =iy
Substituting into the third now gives
iy =~y

@y 1 iy =111

S0, the principal axis associated with [, is

1,

EI._I +y—z|

Proceeding in the same way gives the other two principal axes:

i=2: —Blx+ 2% - .52z

i=3: —l4x+ .77y +.63z

We note that the principal axes are mutually orthogonal, as they must be.



