Static Equilibrium

The Conditions for Equilibrium

1. The resultant external force must equal zero:

YF=0
2. The resultant external torque about any axis must be zero:
Yr=10
YE=0 YF=0 Xr=0

Ex/ A seesaw consisting of a uniform board of mass M
and length € supports a father and daughter with
masses m.and m,, respectively, as shown in Figure. The
support (called the fulcrum) is under the center of
gravity of the board, the father is a distance d from the
center, and the daughter is a distance ¢/2 from the
center.

(A) Determine the magnitude of the upward force n
exerted by the support on the board.

(B) Determine where the father should sit to balance
the system.
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(A)
E_f';. =0,
n— meg— myg— Mg=20
n= msg+ mgg+ Mg

(B)  =r=0

£
(mpg)(d) — {m,;g,]; =10

A uniform horizontal beam with a length of 8 m
and a weight of 200 N is attached to a wall by a pin
connection. Its far end is supported by a cable that
makes an angle of 53.0° with the beam. If a 600-N
person stands 2 m from the wall, find the tension in
the cable as well as the magnitude and direction of
the force exerted by the wall on the beam.
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{?sin 6 Tsin 53.0°

R T
/{ 5;&' Reos b eos 53.0° Rcos ) = 188N

Rsin 6 = 550 N

lE‘DG N 9.00 m ‘Eﬂn N
600 N 600 N
100 m—| tan 6 = 0N _ 993
188 N
Y F,= Rcos 0 — Tcos 53.0° =0 g= 71.1°

Eﬂ=R5in3+T5i1153.ﬂ°—ﬁ{ll]N—2{lﬂN=D
- R= I88N 18N [
cos @ cos 71.1°

N1 = (T sin 53.0°)(8.00 m) — (600 N)(2.00 m)
— (200 N)(4.00m) = 0

T'= 313N



Ex/ A uniform ladder of length € rests against a smooth,
vertical wall. If the mass of the ladder is m and the
coefficient of static friction between the ladder and the
ground is . = 0.40, find the minimum angle 0, at which
the ladder does not slip.
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YFE=f—-P=0
> F,b=n—mg=0

P=f. n = mg.

ﬁ', IMax — l"'l'.in'
P=f = pn= pmg.

t
>.7o= Plsin 6 — mg —- €os f=10

mg mg 1 5
B _ _ = 1.9r
Al UVmin apP Qﬁﬂng 2.‘-"f.'.' J

ﬂmin = 5I°



