18. A force P~ N(100,5%) Ib acts on a crate whose weight is W ~ N(320,10%) Ib. The coefficient of static
friction between the crate and floor is x, =0.3. Determine the probability that the crate will move forward. P
and W are distributed independently.
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Solution
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Assume no movement.
2F, =0 Pcos30"-F, =0
>F,=0 N+Psin30"-W =0
From above two equations, we have

F; =Pcos30°
e, = Hp €0s30° =86.6 Ib

o¢, =0, 0530 =4.33 Ib



N =W —Psin30°
The maximum frictional force is

Fr o = #N = 11, (W = Psin30°)

He, :ﬂs(ﬂw — U Sin30°):81 Ib

Ff _max

=ﬂs\/afv +(0,sin30') =3.11b

Thus, the distribution of the frictional force is F, ~ N(86.6,4.33%) Ib and the distribution of the maximum

frictional force is F ~N(813.1%) Ib.

f _max

Then we construct function Y = F -F,

f _max

Hy =t ~He, =—5.61b

o, = */Gém +oﬁf =5.321b

Thus, the probability that the crate will move forward is

p; =Pr(Y <0)=Pr(—z, /o,) =0.8538

AnS.



