Force equilibrium

For an object not to be accelerating, the following must be satisfied:

D> Fx=0
> Fy=0

eg. 1l

Given: The total length of cord is 4 feet. CD=1.5ft. AC =1 ft. D=10lb. Ignore mass
and size of pulleys.
Find: Weight of B
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When 3 sides of a triangle are known: cos¢ =
2(1.25)(1.25)

= ¢ =C0s ' .68 = 47°

9=47
2

=23.5°

Tension=T=10 Ib
—> > Fx:10sin23.5°~10sin 23.5° = 0

+T > Fy:10c0s23.5°+10¢0s23.5°~ F, =0= F, =183 Ib

note: if Fg had turned out to be a negative value, then our assumed direction on the far
right diagram would need to be reversed.



e.g.2

Given: Crate A is to be hoisted at constant velocity (.. this is a statics problem). Max
tension in both ropes is 100 Ib.

Find: & and (Wa)max

5
COSgp=— = ¢ = 67°
¢= 13 ¢

—— > Fx:100c0s# - T, c0s67° =0
+T Y Fy:100sin 6 —T,sin67° -~ Wa=0

But, Ti= W,
From Z Fx =0, cos#=WaCc0s67° =100 = & = cos " (Wac0s67° +100)

Substitute & into > Fy:

100sin[ cos ™ (Wa c0s67° +100)]-Wasin67°-Wa=0 = Wx=511b
6=1785°

note: If Wa turned out to be > 100, then we would need to redo the calculation, this time
setting Wa=100 and solving for T,. This would then yield the correct value of 6
and T».

e.g.3

Draw a free body diagram at E and
solve for Tec and Teg. Then, draw a
free body diagram at C and solve for
Tep and Ws.




note: Resultants in three dimensional space are easily found as well, using

> Fx=)Fy=>Fz=0

note: Methods that utilize equilibrium are generally preferred in engineering, whereas
vector methods such as the parallelogram law and the “dot product” are typically
used to illustrate math concepts.
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