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Problem 3-62

If the maximum force in each rod can not exceed 1500 N, determine the greatest mass of the crate
that can be supported.

Prob. 3-62

Solution

Write position vectors to points O, A, B, and C.

z Fop

W
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In order for the system to be in equilibrium, the sum of the forces must be zero.

Foa +Fop+Foc+W =0

Foatioa + Foptios + Foctioc + W(0,0,—1) =0
rp—7r rp —r ro—rT
For——"9% + Fop—2—9% 4+ Foc—2—2 4+ mg(0,0,—1) =0
lrqa —ro] lrp —ro] lrc —ro
2-0,-3-0,1-0 1-0,-2-0,2—0
Fou { ) + Fop ( )
V(2 =002+ (=3 -0)2+ (1 —0)2 V(=1-0)2+ (=2 -0)2+ (2 —0)2
~3-0,2-0,3-0
( ’ ) +mg(0,0,—1) =0

ROV ey ey ey

2 3 1 1 22 3 2 3
F, L Ny Fop( -2 YR S ) S mg(0,0,-1) =0
OA< 7 mm> o (555 OC< v V1 m> 9{0.0.=1)

2 1 3 3 2 2
ZFoa — =Fop — —Foc, ———Foa — = Fop + ,
<\/; OA 3 OB \/@ oC \/ﬁ OA 3 OB Foc \/—

Match the components to get a system of equations.
2 1 3
ZFn — —Fp — — Frne =0
\/; oA — gFos — s koc

3 2 2
——" F~a — 2F, A\ —Foc =0
iV OA ~ 3 oB + 11 oc

2 3
—=Foa + 3 Fon + —=Foc —myg ) = {0,0,0
OA \/ﬂ oC g> < )

1 3
——Foa + Fop+—=Foc—mg=0
\/ﬁ OA 3 OB \/ﬁ OoC g
Solving the system yields
8v14
FOA = —mg= 1. 58mg
19
15
Fop = ——mg = —0.789mg
19
V22

The minus sign in Fop indicates that Fop points in the opposite sense than shown in the
free-body diagram. Fpc is highest, so set Foc = 1500 N and solve the system again for Fpa,

Fog, and m. Use g = 9.81 m/s?.

12
Foa = 000NN1370N
VT
11250
Fop=——""— ;NNf%5N
OB 7 1
14250
— ~ N=~88.5k
m 7 o 88.5 kg
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