2-12. Crates A and B weigh m, and m, respectively. The coefficient of kinetic friction between

the ground and the crates follows a normal distribution £ ~ N (”uk ’Ufzk) . If the crates start from

rest, determine the distribution of their speed after t and the distribution of the force exerted by

crate A on crate B during the motion.

Solution:
Free-Body Diagram: the free-body diagram of crates A and B are shown below.

Principle of Impulse and Momentum:
Crate A (+7T) Ny—mag=0
The friction force acting on crate A

(Ff )A = 1N A = 14MpQ

Then m, (V). +ZJ§ Fdt=m,(v,),

M (0) + Pt —(F; )At— Fagt=my(V5),



Therefore Pt— 14N ot = Fpgt =ma (v,),
Crate B
(+7) Ng—mgg =0

The friction force acting on crate B

(Ff )B = 1Ng = 14Mgg
Then mg (V,), + Zj; Fdt=m,(v,)

Mg (0) + Fagt — (F¢ )Bt: mg (V,),
Fagt — 14 Ngt =mg (v,)
(Pt— 24N ot = Fagt) + (Fagt — 14 Ngt) =my (V) +mg (v,),

Then we have

_ Pt—ut(NA+Ng) Pt

V,). = = - t
( 2)X My + Mg My + Mg #cd
Thus,
ppt
=—"F gt Ans,
lu(vz)X mA+mB ’uﬂkg
¢ 2
_ 2 2 2
o) = [mA " mBj op +(0t) oy, Ans.
From Fgt— 4 Ngt=mg(v,), , we have
Foo Mg (V5), + 4Nt
AB = n
__Ms p
m, + Mg
Thus,
Mg
=—— Ans.
Mg, Ma+ Mg Hp
m
O-FAB = —BGP AnS



