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c force exerted on the object from the first rope £ 1 = 100 cos(30°)7 + 100sin(30°)j = 86.607 +50; and the force
exerted from the second rope is 2 = 70cos(80°)7 — 70sin(80°)7 = 12.167 — 68.947 . The sum of these two forces
is F,+F, = 98.761 —18.947 . See Figure 13.14. In order for the object to move vertically, the total force on the object
must be in the form F = 07 + 07 + bk for some b. Thus the force vector for the crane is

F .= -08.767 +18.94] + bk

for some b. To find b, we use the fact that || F .|| = 3000. Thus,

I|F Il = 3000
V/(98.76)2 + (18.94)2 + b2 = 3000
- b = +2998.31

We use the positive value of b since we want the object to go up rather than down. The force exerted by the crane is
F.=-98.767 +18.947 + 2998.31k .

The total force acting on the object is 2998.31% , or 2998.31 newtons straight up.

o

1 = 100 newtons

80°

s VF 2 = 70 newtons

Figure 13.14: Horizontal forces on object




