Elementary Dynamics Example #48: (Rigid Body Kinetics — Impulse & Momentum #2)

Given: uniform cylindrical bag with mass m,, =m =100 (kg) T T
applied Impulse, 1 =20 (N-s) 1 (m) +p—7p—
bag is at rest when the impulse is applied ) 4
Find: , the angular velocity of bag just after impulse is applied T \
. . 1 (m)
d, the distance from top of bag to the instantaneous center 1.5 (m)
Solution: ]—L»
The bag is at rest when the impulse | is applied. The tension
and weight forces are in the y-direction only. Applying the
principles of linear and angular impulse and momentum to the free 0.5 (m)
body diagram gives T
(L), +22(mp) =(L,),| | (Ho), +X[Medt=(Hs), T
%f_/ H_J
Zero Zero
l=m(v), | = (vG)zlezO.Z@ (m/s) e
m 0.25 (m)| B
H0.251 =lg0,=4m(3r’ +h*)o, I mg
0.251 _
= o, = —— ~0.328205 ~ 0.328 (rad/s)| (counterclockwise)
&m(3r®+h?)

If B is the instantaneous center, then just after the impulse

(d+0.75)m, = (V5 ), | =|d :(%]_0_7% 0.0625 (m)
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