Lectur= 10

Bicwcle wheel
Cage goe: non-gpinning wheel
MMagninage of the engular mpmmentaim ahouwt the pi.u:n: chapge;. Biple wheel falls. Disartion pf change of angular mpmnewiom abgut p:rl.-'u-I: -
the gzme 2; the dizecdon of angulas mpmentum abgat the phas
Cage mag: :]]i:u:l.i.'n.g whesl - ‘-':L
Diérectign of anguler momentum abpue the pivpt changes. Bigyck wheel precesses 2bout the vertical ac

Copnoegt questign: Romaring Vectr
Avertor AT of Axed length A ip rpoaring abowt the z-axip 2t 2o angolas ;P::ﬂ w- Attt = i.l::'lzpjim:i.nginﬁn:pu:.;i.l:i':: v-dirpcoon. AL i ghaen b
AT = Agmluti + Arpgltj 2nd AR = <wArosiwdl - wASD W

Toeque and time desivathe of angulsr mpmentm
Tosgque zhout & i equal o the tme desnvzig of the angular mpmeoam zhbgut &
If the magnitnge of the anguler momenom i congant, then the meque can cange the girectpn of the perpeodimnlsr component of the angular
mpmentum tp change 15 [ |5

T -

Cvrpgpoopdc agpepaimation
Fhwheel iz spinning with an anguler velocity & = wd
Precesripnel anguler welpoin: 11 =02k
Crrpecopic appepaimarion: the angales veloginy of precession i mmch lpgg than che componeot gf the spin anguler velgcine

'Tun'q_'n.: 0n A Fenzcope: changs in ngular mpnenamm
Toeque zhout & changes directipn of angulsr mpmentum keaving magninuge unchanged. Cyroscope peecesses, does nos fall

Crvrpecope: Time derfvarhy of anmulas mpmenimem
If the angular speed (procession angular soeed) ahout the s-asis i congmant then galy the dirsction of the gpring mguler momenamm %« T, 4
2lyng the xig pf the gyegoope is changing in Sme henpe T * Leay 78

Toegae 2nd dme dedvamie of 2nqler momennm
Tuu'q_n: ehout &: T """"1'§' )
Toegae Law: Topgue I equal op the dme derivadve of che anguler momenem gt s To- 35
Therefore dmad = Luw 026 )
Precession angulacplpdity s D = Ok = T4



