How is hp=[1 p]w obtained?

Consider a body (collection of particles) in 3-D

The moment of momentum, / , foracollection of particles is given by:

hpzz (ri=7, ) XM, (P)

If the point P is stationairy and at the origin then 7 ,=0 , #,=0
The angular velocity of the body can be expressed as W =w i+ w, j+w;k
The velocity of particle, i is given by 7;=w X7,

Substituting this into equation (P) along with the fact that 7, =0 gives

hp:Z m;r; X (wXr;)

Using the vector triple product the above can then be written as

hp:Z mi[<ri'ri)_(ri'w)ri]

If 7, isexpressedas 7, =x;i+y; j+z;k and substituted into the above equation this gives

w, w,
hpzzmi[(xiz"_yiz_"ziz) w, _(xiw1+yiw2+ziw3) w, |
W; W;



Putting this into matrix form gives

Zmi(yf—l—zf) _Z m;x;y;
h pu—

_Zmiyixi Zmi(x?+zi2)

_Zmizixi _Z m,z;y;

Using the fact that

:f xydm I
]xz:Jl xzdm and [

_Z m;Xx;z;
_Z m;y;z;
ij(x?+y?)

J' y+z dm=mk2
f (x -+-z )dm = mk2

:fyzdm :f (x —l—y dm—mkz

hp Canalso be expressed as /1 ,= [[p] w



