Definition and meaning of equilibrium &\ Jeeg i oo
Such bodies sia¥ Lo are said to be W J& in equilibrium o3 46 2

Equilibrium o3 is the term glhws used 5w to designate <2y
the condition J where the resultant si ilass of system of
farce is zero . A body is said to be in equilibrium when Resultaut
dlasa of force system (33l a3 acting on body is zero — the
physical meaning skl J=all of equilibrium the body either
at ( rest ) or moving on straight line adiwslbi Jo d,al with
constant velocity 4l ds ju

Equilibrium of concurrent forces 4silall s gall &) 35

When the concurrent forces are in equilibrium the resultant of
concurrent forceis zero( R=10)
So we applied .

Equilibrium of none concurrent forces 48l & (558 &) 5

When the none concurrent forces are in equilibrium the
resultant of the non concurrent forces is zero ( R =0 ) . so we

—_—

applied there equation to solve problem .

RX =0
RY =0

> M =0



Free body Diagram ) sl aui,

Problems it in mechanics sl always Wil involve s
the interaction £3) of bodies 2.aY) up on one another & A=
successful solution 43l Jgdall of these problems Jiedl
generally Lass requires ki that the bodies be isolated J«<il
from one another 4<% (¢ so that the forces involved (+<% may
be Analized and unknown forces determine . An isolated Jsj*
view kiwa of body is called a free body diagram (F.B.[ )
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Cantilever beam

Ex(1):
Draw Free — body diagram for
the 50 N sphare shown in fig.

Ex(2):
Draw Free — body diagram for Solution

the 50 N sphare shown in fig.




Ex(3):
Draw Free — body diagram for
the ropes system shown in fig.

Free body diagram

-

Q// If th concurrent forces shown in Fig are in equilibrium find
(F)And(9 ).

(R=0) o8& 13 &) 5 s B dalal) 5 bl o)) Lay
Rx=0 R\'=0

Ry =0

400cos 30 + Feos & -300=0
Fcos &=300-400 * 0.866
Fcos & =300 — 346.4
Fy=Fcost =-464N



400sin 30 — Fsin € =10
Fsin @ =400%0.5
Fy = Fsin & =200N

Fy=200N I
tan 8 = B
Fr

00
tan & -

4 6 .4

tan & = 4 1

300N

30
X

I

F=|F+E’

F =\J(46.4) +(200)

F =205N




Q/ The cable i > and Boom 42 &U:i shown in Fig .
Support a load of ( 600N ) . m i the tensile force 552
Li0)( T ) in the cable and compressive force bzl 338 ( C ) in the
Boom 423} £) 3 .when the system is in aquarium ?

y
T C
] Is5 X
1 600N
(FBD)
Q‘jlﬂh‘!’&a@\g\w
R=0
Rx=0 , Ry =0 4dila 68l oY

Ccosd45—-Tcos30=0
Ccos45="T cos 30

7 *0.866

C = - —(1)
0.707

RY =0
C sin 45 + T sin 30 — 606G = 0
V e

7 *0.866

—%*0.707+0.5I' =600 g e

0.707 Vet
0.866T + 0.5 T =600
439 *0.866

1.366T = 600 C = 0707

T=439 N




Q/ A cylinder 4 skl weighting L33 ( 4004) is held 8:iws against
= a smooth incline skl Jka zlaws by means of the weight less
¢3s¥ <igdsarod ( AB ) as show in Fig . Determine ««>/! the force

( P) and ( N ) exerted on the cylinder by the rod ( AB ) and the

incline respectively ?
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OV Al B g Adila (5 g8)) ) Lay
R=0
Rx =10 Ry=0
Rx = 0
Pcos 25 —Ncos 35=10
0.906 = 0.819 N

0.819 A
0.906

P=0903N

1

3s 25 X

+400N

RY =0

Psin 25 + N sin 35 — 400 =0
0.903 * 0.423 + 0.574 =400
0.954 N =400

N=_%00_ [n=yi9N

P=0.903* 419 10

\P=37sﬂ




The bar (AB) weight (1000)N and is supported by a cable (AC)
and a pin c at (B). Determine the reaction at (B) and the tension

in the cable? o
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>MA=0 = -1000(5) + By(10)

By = 5000/10 = 500 N.m

Ry = 0 =-1000 + By + T sin 30°
-1000 + 500 + T(0.5) =0

T= 1000N

Rx =0 =-Bx+ T cos 30°

Bx = 1000(0.866)

Bx =866 N



