1. The weight of the crate follows a normal distribution W ~ N(600,20%) Ib, and the crate is

hoisted using the ropes AB and AC with a constant speed. AB always remains horizontal, and @
is 12°. If the strength (maximum tension) of the ropes also follows a normal distribution
S ~ N(3000,100%) Ib and S is independent of W, determine the probability that rope AB and AC
will break, respectively.

Solution

>F,=0; Fycsind-W =0
>F =0; Fcosd-F, =0

For W ~ N(600,20%) Ib and 8 =12°
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op =——=—-—=96.21b
* sin@d sinl2

F.s =F,. cos@
U, = Mg, COSO=2885.8(c0s12") =2822.7 Ib

Of,, =0, €080 =96.2(c0s12") =94.1 Ib

So the distributions of Fac and Fag are F,. ~N(2885.8,96.2*) Ib and F,, ~ N(2822.7,94.1%) Ib ,
respectively.



We know the maximum tension of each rope is S ~ N(3000,100%) Ib before it breaks, suppose

y=5-

I:AC

A

Thus

1y = ps — pt, =3000-2885.8=114.2 I

o, :\/0'52 +0” =\100° +96.2° =138.8 Ib
My = ps — pe  =3000-2822.7=177.3 Ib

o, =\/of +0?_ =100° +94.1° =137.3 b
So the distributions of Y and Z are Y ~ N(114.2,138.8%) Inand Z ~ N(177.3,137.3%) Ib, respectively.

The probability of the break of rope AC is P(Y <0) and the probability of the break of rope AB is
P(Z <0),

P(Y <0)= | 94 =cp(i4'2j:o.205 Ans.
o, 138.8

Pz <0)=o| 224 :@(_177'3J:0.098 Ans.
o, 137.3

Thus, we conclude that the probability of the break of rope AC is 0.205 and the probability of the
break of rope AB is 0.098.



