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Equilibrium of a rigid body under the effect of two forces

’ <—
N Reaction)of scale
T- Put a body of weight 20 ke wt on the D)

scale pan of a honzontal pressure

Figure (1)

balance and notice the reading of the
balance. figure (1)

B

tension in the

(L

2- Ask your classmate to suspend the same - string
body by a light smooth string and the end 3 @52 0’0
of the string by a hook of spring balance E"
then to notice the reading of the spring
balance 1n the of case of rest. figure (2) wei

3- Compare the results in the two

experiments. What do you notice?

Notice: W=20kg.wt W =20kg.wt

e b | - i L ] m, B L ] =

Terms . rigid body under the effect of two forces

two forces are

§ B /
1- equdl in magnitude.

2- opposite in direction. ./

3- their lines of action are on the same straight line.
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Equilibrium of a rigid body meeting at point_2 T
[

Ty

A =

B
1
/B/
\%{T

Find the resultant forces for each two forces:

1_1': y F&ham‘l F;am t#ree coplanar forces meeting at a point s their magnitudes
n P
are 12 » lﬂﬁand 2#% newton respectively. If these forces ave balanced ¢« find

the measures of the angles among the three lines of action of the three forces.
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If three forces are acting at a point and can be represented by the sides of a triangle taken k
in the same cyclic order » then the forces are in equilibrium.

St
L>{¥§?$\ﬂ o -oaf

b c
A a .o .
The triangle of forces l'llllx_ < Cin A - f wh b aC

a triangle is drawn whose sides are parallel to the lines of action of the forces and taken in
the same cyclic order » then the lengths of the sides of the triangle are proportional to the

If a rigid body is in equilibrium under the action of three forces acting at a point and
magnitudes of the corresponding forces.

— U4
hree forces of magnitudeg'F F, and 9 Jt-act pmaparticle. They ar
r{‘:phe directed line SEgmenespecﬁ\rely @ /
wh . » BC=10cm.and CA =12 ecm. Find the value of each o

3 nd F
C
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f3) A body of weight 12 Newton i1s hanged from one end of alig hose length 130 cm. The
-——— — . —
other end 1s fixed at a point iitl the vertical wall| the body 1 ) a horizontal force which

makes the de}@ﬂﬂ itis at distance 50 cm from the wall. Find the maTnitudi.j:

——

of exach of /{ /al\d the tension in the string, gj@)
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Enrich your Knowledge

) If the triangle of forces of three equilibrium forces is
a right-angled triangle and it has an angle of measure —>
30° » then the ratio among its side lengths ig 1 : 2 :ﬁ

* If the triangle of forces is isosceles \ X 2)( p J B! X

right-angled triangle » then the ratio

among its side lengthsis 1:1 :ﬁ

—_——

fl

lami's rule:
— — —
If the coplanar forces F, F, Fy

act at a point and equalibrium as in figure (1)  then it
could be represented by the sides of a tnnangle taken in the same cyclic order as in figure (2)

—

Usin

BC n CA AB | F; _ F, _ F S \n A

i.e, .
s\(180-6,)/  sin(180 -6,)  sin(180 - 6,) sinf,  sin@,  sinb,
(If a boMqui% under the effect of three forces meeting at a point, then the magmtuge

of each force is propoftional to the sine of the angle between the two other forces

| -
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Rule:
It a ngid body 15 1

equlibnium uhder the eftect of three

en the lines of action of the

) _
weigll{ y Jlsis)
end B)on a smooth vertical qull and wath 1!:()11 TOTLE

A\

N\

three forces meet at one point,

K

For example: If a-uniform rod of

LN

\

\\

honzontal ground, then:

» The weght of the rod acts at midpoint of the rod
vertically downwards. "/Ek{

N\ NN\

» Reaction of the wall R, is perpendicular to the smooth
—_— —
wall 1n the direchon BD .

rs R.ﬁ.acl;ion of the rongh grm@its direction 15 not defined | so to f1

% direction, draw

s H1 : ' )
AD which passes through the point D (point of intersection of the two lines of action of W

—, : .
and R, ) asin the figure.
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5 A metallic smooth regular sphere of weight 1.5 kg .wt. and radius legft

from a point B on 1ts surface by a string of length 25 cm. Its other end

Y0 15 suspended
's fixed at a pointin a smooth vertical wall to be in equilibrium as it

rests on the wall. Dind the magnitude of tean the string and the The center of graphity|of
J

a homaginious sphere \is

\
N—
&g,
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(&) A unifﬂ length 100 cm and weight 30 N if suspended at its ends f1'eel}\h;.r\t/wg

perpendicular strines, their two ends are fixed at a hook. If the le 1ne 18 50 cm.

Find the magmtude of the tension in each of the two stiings.
When the rod is hanged freely and i equilibrium.
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