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Then the moment of inertia about O
is

I :b = Ica; t M ( d' Sab - dads )

See Tong notes for proof
←
Shift matrix

Example :

-

• Suppose you wanted
w to know the kinetic

f energy if the object
' ( the thing in red ) was

O x spinning around the y¥0,0, do ) axis
,
with w

.

do

×
.

"
;n%: determine"

\ and then evaluate the
/ CM

Y KE
.

o OII. = (
"" no "

uomo )O O

- Iz
shift

Icm f
di

* ml ④ Ido
'
- do
'
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• So the kinetic energy is For rotations
around y

T = { WIT w

=

Iz ( I, MR
') w' * { Mds w

-

- -
angular KE KE of cm

about cm motion Vam ' dow

= { I'ymyw
'

t { M Veni
a fixed

• In general for an object rotating aroundTO
with 0 displaced by d- from the CM find :

T = lgwaiabmwbtlq.MU?m--lqwaI :b Wb

where Tom = ioxd
,
and I is the position

of the center of mass
,
relative to 0

.
The parallel

axis theorem lets the two expressions for KE agree .

So :

: of F =-D + of
,

Picture

thus
,

in

;÷!! II!
O
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Similarly
(E)

a

= I Ibm Wb t ( Fam x M Jam )
a

= Iaf Wb

with Jcm = I x at
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