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Problem 3-43

The three cables are used to support the 40-kg flowerpot. Determine the force developed in each
cable for equilibrium.

Prob. 3-43

Solution
Draw a free-body diagram for the point at A.

z

})

In order for the system to be in equilibrium, the sum of the forces must be zero.
Tag + Tac + Tap + (—mgz) =0
The position vector to point A is (1.5,2,0) m, and the position vector to point D is (0,0, 1.5) m.
TaABY + TacX + Taplap + (—mg2) =0

(0-1.5,0—2,1.5 —0)
V(0 —1.5)2+ (0 —2)2 + (1.5 — 0)2

TAB<O7 170> + TAC<17O7O> + TAD + <07 07 _mg> =0
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Simplify the left side.

3 2 3

TAB<05150>+TAC<15050>+TAD <\/374’2 ﬁaﬁ

> +(0,0,—mg) =0

3 2 3
Tac — —=TAD,Tas — 24/ —=Trp, —=TAD — =(0,0,0
< AC \/?ﬂ AD; 1 AB 17 AD \/?Q AD m9> < >

Match the components on both sides to get a system of equations.

3
Tac — —=Tap =0
ACT 31 AP

2
Tag — 24/ —=TAp =
AB \/17 ap =0

3
—=1Tap —mg=0

V34

Solving it yields

mgy/34

4
TAB:% and Tac=mg and Tap = 5

Therefore, since m = 40 kg and g = 9.81 m/s?,

Tap ~ 523N and Tac~392N and Tap ~ 763 N.
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