13. The coefficient of static friction between all the surfaces is , =0.3, A random force P ~ N(15, 12) N

is applied to the wedge, and the weight of the block is W ~ N(10, 0.5%) N due to the manufacturing
uncertainty. If P and W are independent, what is the probability that the block will be lifted.

Solution

Na

System:
ZFx:O; P—Ng— N, =0; )

> F,=0; N,—zN;-W=0; ©)



Wedge:
> F, =0, P—uN, -z Ncos6—Nsing=0; (3)
> F,=0; N,—Ncosd+uNsing=0; (4)
From Egns. (3) and (4), we obtain

N = I:>_/usNA
M, COSO +sind
P(1— u, tan @)

N, = 5
A 2u + (- ) tand ©)

From Eqgns. (1) and (2)

z (6)

Combining Eqgns. (5) and (6), we have

2
P_W @ ys)tan9+2;215
1-2pu tan @ — i

Therefore, we have

Q- uZ)tan o+ 2,
/uP _/JW 2
1-2pu tan @ — i

j =13.46 N

_ 2
S (1 ,us)tann9+2,tzzs 0673
1-2u,tan @ — 1
Thus, we have P ~ N(13.46, 0.673%) N.

Since the actual random force P follows ~ N(15, 1) N, we construct Y = P, — P . Therefore, the
probability that the block will be lifted is P(Y >0):

P(Y >0)=1— P(Y <0)=1- ®(—*Y) =89.87% Ans.
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