2-22. The 20 kg block B has an initial downward velocity (v;), ~ N(1,0.1%) m/s. If block A is

100 kg and the mass of the pulleys and cords is negligible, determine the velocity of A when
t =2s. Assume that the horizontal plane is smooth.

A

B
Solution:
Sp+2s; =1
V, =2V,
Block A + >
Mu(Va) = Tt=m,(Vv,),
Block B (+ )

Mg (Vg ), + Mgt — 2Tt = mg(vg),
Since (v,), =—2(vy), and (vg), =-0.5(v,),, thus
—2m,(Vg), —Tt=m,(v,),
Mg (Vg); + Mgt — 2Tt = —0.5mg (v,),

Solving above equations, we have

(V ) — (4mA + mB)(VB)l + mBgt
A2 —0.5m, —2m,

(4m, + mB)/J(vB)1 +Mgg
-0.5m; —2m,

t
=-3.87m/s=3.87 m/s «

Va)o —



dm, +m 2
a(vA)z:\/(( . B)G(Vs)lj =0.2m/s

-0.5m; —2m,

Therefore, (v,), ~ N(3.87,0.2%) m/s <. Ans.



