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g ) It-'
p?[a:?r:‘mr\fi;) %:%:%fé—
ﬁt'—’%ﬁw—' Fmrfar o= fp = iég_fz_
. I, 83¢/¥r
V= % z\/?_;'-. Now 1/‘}:’:1/6‘.M+Ywa.+ %Y‘u)[
5

=(1+ 5+ 55)Vgr = Y.ouz2vgr
(b) Total energy is conserved after the impulse.
T gk el ) Vg
Immédietely after the imputse,
45

Te) = (L+ 5+ I_eb__)rngr: 2.0211 mgr

which,we nofe , e?uah i ?1/,, .

V(et) = %":mgr . Hewce E(et)=2.044] mgr.

Now supjaese tHat’ e rim Just
touckes fe Florr and }1,4_\ tlat face is vertu‘,a/.
Then) S/vce Hv.erz:wnsr, the vaJae OF Ldt at f7zfs 7‘751@

is fourd From - T . _ 320 [§
L= Fre=rmrfr or o= 3 E.

Neting that He huriwwfa/cavu/:meni’ of 1, and alise the

axial angulay velsaily compement W, on constan? througheut

the wston for T20, we obfaim a Final kiaefic ene 1 4
Te=(4+5+ K0 mgr =3.6T71 myy

Ale Vp=mgr s Ep= 46717 magr .

Siwce E,> E(ot), the reguived final energy 15

g»ww‘/’u* thaw the availpble energy E(O*), anAd so

it s tmpssible for fhe face To become vertical,



8-35. Same F,’q;uae us 3"3'4) a,wlt ajgg /‘A,g Seene T‘DL-ké’t g
. RN oo ol

avd gyro parameters. Rocket {Io." w* kg-m: Gyror“ 0. kgom
Lz=10 kg-m Ii-=0.03kg-m

w,= 10 vad Jsee  and a§=la“ rad/sec before ‘clamr?ng. H is a
constant in space threughoul the mofien . o
F = 1077 +16° K = (16+0.08)a T +16°k during clampiq%

W, = %9495 210 cedfsec just after clampf'v:,. w‘g-’-’lCA‘ zeonst ;
since there s ne axial mement applicd % e gyre, The
angu(ur ;WIPUJSE Q,PP“(L‘{ T ﬂ\g V'C’L'kef ;‘5 the Me’ga,h‘ve 0{-

that applied 7o The gyre. Dae To the sudden change ofw‘t oF
the gyva, the rockel amgmlur mnpuke (5

= -(O.OSX_IO)T: -0.5000¢ N-m.se€’

8-35, (cont'd.)(b) Assuming small motion of the symmelry
axis (x axis) of Hhe vocket, let us use The complex notution
method with Q.= W), = 10 rad/sec, The mement applied T
the vecket s -/%gm = (0.Xi0')10)] and velates with The
rockel Henee, in the Ficed y'z‘ com,olex p/ame,

M, = 104 eh‘ot

t
Usv"n? (8-207),and vecalling That w=y'+i2', we have
I ‘ - M »a -’ " l:. Ot
W'-E—I-_‘-'-‘Zw:-—[Tt or w-iw =-(¢’
T t

with the imitiad condifims wio)=o0, w() =0,
The selutin for w has the torm
W= AeityBS T
where B= ~.:‘7 b sfea/y-#a?é sohution (P““HC“-‘“" '\”f‘ﬂMJ ) and
A= —-RB= ;‘i Froms wie) =€, Then
W= '?(eit_ e.i mt)
and ) upm Cutegralion, z

. Gt L'lol")
w= (jg " +a5 €

7€ 90
The maximum deviation after
half a precession.cycle s

lw’ma; = '.Ja'+ Zlf""qlz = ‘fé
Muximdmw an_qu/ar deviation = % rad

= l2..73c

() The precession period T = 2Ir sec




