2. A horizontal force P, which follows a normal distribution P ~ N(100,5%) Ib, acts on a crate
whose mass also follows a normal distribution W ~ N(320,10%) Ib. Determine the distribution of
the frictional force. P and W are distributed independently.

P

Solution

Assume no slipping
>F, =0; Pcos30° —Wsin30" + F. =0

X

He, =ty SIN30° — 1, c0s30" =73.4 Ib

0. =4/(0c0830°)? +(c;, Sin30°)? =6.6 I

Thus, the distribution of the frictional force is F. ~ N(73.4,6.6%) Ib Ans.



