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In the last -3 lectures, we have been talking  a lot about

Fuler's dnd oxtom

— How i+ was debined for o point O fixed in the
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— Then we wonted to derive a modified Euler’s and
axiomnm aboutr o F.cn'n’r A 'Movfna (neot fﬁxed}) n ‘L’

and we artrived at Hhe <elahon
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Variation oF Inertia Tensor with Htme
A
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Obsesve that O“]ﬁ the vefoveace peint A needs to be £ixed on
thhe RB (or ik massless exi-enx\'cm) for the calculaton ofl IAJ but

the veference frame ‘F' need not be fixed to the RB

a> Fixina Pt A on RB = |x,.| (l—he mosnihxcle) s  constant
b> Bubt the orientabion of Ypp can still change oas the RB8

votutes velative to frame ‘w’
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= Inerhia Tensor (will vary with bEme relative to brame “F’

But for a moving ref. ?rame “m’ |, which s a Lrame attoched
lo the RB itself, tHhe inerho tensax I* fs o  ConsTANT tensor:
The wmalrix components at ;A will depend only on the choice

of orientation of csys asseciated with the RB-fixed frame ‘m’
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Euler’s and oxiom in terms of— Tnertiaa Tensor

H—auin% derived lHhe -(-’ollowingz

1> ngular momentom abt pt A os o pwduct of inerha

tencor at A  and cmgu.\ar VE’\oci\-& of RB
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C= CoM of RB

our objective e to oblain vaodified Euler's Qnd axiom (alte knewn

os Angular Momentvm Balance equa’h‘cm) Pov on RSB osing

Yre inerbia tensor _];A_
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Recall that e tme derivahve OF- & vector in two different

Lames — fixed HFame ‘E’ and maving Yeame ‘m’ — was velated :
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Same in RB-fixed frame ‘m

Uging equation @) we can wnte:
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Simplified caces of Eulers Qnd axiom

@ When é.-é,_-é_., are Fﬁncipq\ axes at A:
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Note Example:
— &,-8,-8, is fixed to the -
"~ E'Z.

disc (RB‘Q’) in example
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— Rod AR s o waassless
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— The dise can be -\-houah{- os a boc\a. of ~wevoluhon with
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Eulers &nd axiom (o*r o.nau\ar mementvm ba\ance) reduces to
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@ Rotation of RB about an RB-fixed axis (.“_Jmlr = wé_,,)
Csa‘/’_és)

Here, the RB s conshrained to volate about an RB-fixed axis,

Say E’BJ so that W, = w & and P.QmII = —8—3
C hoose o %xeo\ oﬁain A at any eg. %gs
point  on fhe oxis o? votahon , dih,

which need not pass H‘n’ough the
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Euler’s and axiom (or angular mementum balance) veduces to:
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The above equa%’on holds  bue -eov A= CoM | or -Por any M
\%ina on the Afixed axis oF votabon (in this case §3>
The axial comPanenl-)
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Now} also \F- e; oxis coincides with a Prmm‘pa\ axis at Pt A
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Exbkra Material (\? You are l'nberesl‘ec’)
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Def‘:fni’cfon OF ITnevtial Frame

We defined tnerhal &ame as a %—ame in which the

fwweo Euler’s equahbns Yyemain va'h‘cﬂ!

Is Here o simpler definihon on Tnerhal fram e 7 Yes

A frame in which o particle (chosen a-rbi\rmri\y>
experiences zero accelerahon when te net force ac!‘:fng
on it is zerol

Under what conditione will anather fame ‘m’ be considered

inerhial  velabve Yo an a|reao‘nat tdentified inecrhal %‘amekll?
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If ‘the ret Lorce oc\-‘ng on the parhcle is zero in the

inertial  frome ‘T’ ) then Ffom Euler's &est equahon

= ez 7O
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Zeiz = 2 = Zpim + CAlT T War X Ypa
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Further, if ?rame (0’ has Yo be (nevhial ?rame for P,
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For e RHS 1o be zevo, every single term youst

be zere (the veason b@\'na the arbikariness o?- Yoa

and MPI"’“), we =hould gah‘g%:
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No wotaton at all No linear acc.

Thus, the statement (thot you are a\reacﬂ); Lamilia w‘%)
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\re\ocn‘l—a velative to an inerhial frame fs alse fnecHal -



