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General procedure for the Analysis of
Planar Bodies 1n Static Equilibrium

* Choose the free body to 1solate;
* Draw a Free Body Diagram (FBD) of the body;

— Isolate the body from all of its surroundings,

— Magnitudes and directions of all known and unknown
forces acting on the body should be included and clearly
indicated,

— Indicate dimensions on the FBD,

* Write the equations of equilibrium and solve the
equations for the unknown quantities.




Example Problem

B A 3500 Ib automobile is suspended
from a crane. The support at A is
pulled by a person with a rope at point
C so the automobile is held in the
position shown. What is the tension in
the rope (i.e. how hard must the

| | person pull on the rope to hold the
automobile in the position shown)?




Free-Body Diagram of Point A
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Free Body Diagram of Point A
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Equilibrium in the x Direction

Frp cos2° = 0.999F,5
FAB sin 2° = 00349FAB

y . 4)\ F-ope €05 30° = 0.866F, ),
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> 3500 1b Frope sin 30° = O-SFrope

LEszo

—0.0349F,5 + 0.866F.op, = 0




Equilibrium in the y Direction

Fyp c0S 2° = 0.999F, ;
FAB sin 2° = 00349FAB

y . %)\ F-ope €05 30° = 0.866F, ),
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> 3500 1b Frope sin 30° = O-SFrope

+1 ZFyzo

0.999F,5 — 0.5Fope — 3500 = 0




Solve Equilibrium Equations

Equation 1 —0.0349F,5 + 0.866F.,,, =0
0.866F;gpe
Fap = 00349 24.814F-ope

FAB — 24-814‘Fr0pe

Equation 2

0.999F,5 — 0.5Fpe — 3500 = 0

0.999(24.814F,4pe) — 0.5F5pe — 3500 = 0

Erope = 144 1b

F 3 = 24.814(144)

F,s = 3576 1b




Free Body Diagram of Point A Showing Results
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