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ition of Equili

’s Second law of Motion.
>F=ma
SM = la
d body has no acceleration (linear and angular), that is eithe:
inear and angular) is zero (static) or it is moving with a const;
inear and angular), then,
YF=0,YM=0
two equations are known as the condition of equilibrium.
uations are expanded into their components in axial directi
Xi + Y Fyj + YFzk =0 YM =Y Mxi+ Y Myj +
YFx=0 YMx=0
XFy=0 XMy=0
YFz=0 YMz=0
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+YFyj+YFzk=0 >M = Y Mxi + Y Myj

SFx=0 YMx=0
XFy=0 >My=0
YFz=0 >Mz=0

SF=YFxi+YFyj =0 YM=YMzk=0
YFx=0, YFy=0, >Mz=3YMo=0

[0 is any point in the x-y plane or plane of th

ree equations are known as the condition of equilibrium in 2
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se three equations are
iciently Essential to define a
re in equilibrium under
ing condition. The rigid
n said to be fully or
nstrained.
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0N

90N
100 mm 100 mm#'l[l]mm*‘

hinged at A and attached at B to cable BD supports the loads shown
0 mm, determine (a) the tension in cable BD, (b) the reaction at A.

A=1423N A 18.43°

of weight W = 30 N and length

hed to blocks A and B, which

the guides shown. The blocks are

an elastic cord that passes over a

. (a) Express the tension in the cord at
it when 6 = 30°.

raw the Free Body Diagram of bar AB. Assume tension in the cables al
pply three conditions of equilibrium, i.e.

HYFx=0, +12Fy=o.§zMA=o
e three equations.
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ket BCD is hinged at C and attached to a control cable at B. For tf
termine (a) the tension in the cable, (b) the reaction at C.
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ctions at A and C when
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able value of each 50N

ange of the distance d

|=——450 mm —|
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Equilibrium in 3D

Reactions at Supports and Connections

Equilibrium in 3D
n’s Second law of Motion.
YF=ma
SM=la
igid body has no acceleration (linear and angular), that is either it

ty(linear and angular) is zero (static) or it is moving with a constant
ity(linear and angular), then,

YF=0,YM=0
is two equations are known as the condition of equilibrium.
e equations are expanded into their components in axial directions,

=YFxi+YFyj +YFzk=0 M = Y Mxi + Y Myj + Y Mz
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is supported by ball-and-socket joints
by a cable that passes through a ring at
hed to hooks at G and H. Knowing that
upports at point C a load of magnitude P =
rmine the tension in the cable.

aw the Free Body Diagram of bar ACD.
ly moment equation about AD.

YMao =0

=>dap. (rae X Tec)+ hao. (rae X Tem)+ hao. (rac X P)=0
VALUE of tensions ( T) in the cables are same.
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Equilibrium in 3D

Reactions at Supports and Connections

Johnston_10" edition_P4.91)

and a 240-mm-diameter pulley
the axle BE that is supported by
and D. If a 720-N vertical load is
A when the lever is horizontal,
(a) the Tension in the cord, (b) the
atCand D.

that the bearing at D does not exert any
rust. C

T=12kN,
C= (04 KN)i + (L2 kN)j,
D= (-L.6 kN)i + (-0.48 kN)j
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