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Statics of Rigid Bodiesin Two Dimensions:
Rigid Body: defined as one which does not deform (bodies are not absolutely

rigid).
Forces Acting on Rigid Bodies
I
v v
External Forces Inter nal Forces
Action of other bodies Forceswhich hold together the
particlesforming therigid body.

Principle of Transmissibility:
( The exter nal effect of a force is independent of where it is applied along its
line of action).

if P1:P2
P, R P:, _P. EP
If P1:P2

—_—> «— _ «— _
The forces are equivalent if they have the same magnitude , direction & line of

M oment of a Force about an Axis:

The tendency of a force to make a rigid body
rotate about an axis is measured by the moment of
the force about that axis.

d: perpendicular distance from “A” to the line of
action of “F”

M=F*d (N.m)
Or (Ib.ft)
Or (Ib.ft)

The moment has magnitude and sense (Clockwise /- ;and Counterclockwise ¥+ )

Varignon’s Theorem:

The moment of a force about any axis is
egual to the sum of the moment of its components
about that axis.

F*d=Q*d, +P*d,
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31 A 120-Ib force is applied to the brake pedal at A.
Knowing that the distance AB is 8 in. , determine the
moment of the force about B when a is 30°.

a=30°
M; =-120c0s30°* 8sin 75° - 120sin30°* 8cos75°
Mg =-927.3lbin

3.2  Knowing that the distance AB is 8 in., determine
the maximum moment about B which can be caused by
the 120-Ib force. In what direction should the force act.

F " AB
P a =15°
M 2 =-120*8 = -9601Ib.in

max .

3.5 Compute the moment of the 100-1b force about A (a) by using the definition of
the moment of a force, (b) by resolving the force into components along BD and CD,
(c) by resolving the force into components along AD and in the direction

perpendicular to AD. | 300 /11001b
a) 12in D E_,_,_»_ K, 22.6°
a =90°- 30°- 22.6°=37.4° C 22.6°'§,<',’
AD =+/AB?+BD 2 = /127 + 5% =13in i
d = AD sina =13sin 37.4° = 7.9in Al L 1B
M % =100 * 7.9 oo
St 30°
M = . 790Ib.in = 790 Ib.in "\ TN
b) 12in D .
M ® =100 cos 30°*12 - 100 sin 30°* 5 c
M = - 790 Ib.in = 790 Ib.in ™\, >
AlL-"" B
c)
— o _ o _ - o E30° 1001b
a =90°-30°- 22.6=37.4 wosnar </ P10 cesa
AD = /122 +52 =13in i | T &
M X® = .100 sin 37 .4°*13 C ot
M ® = _790 Ib.in = 790 Ib.in ) 5in
Al-"" B
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3.6 Determine the moment of the 300-Ib force about A.

M 3 = . 300 cos 30°* 6 + 300 sin 30°* 7
M = _509]b.in 78 P
M ¥° =5091bin

................................................................................ 9in

3.7 Determine the moment of the 300-1b D
force about B. v

M ¥ =-300c0s30°* (9- 6)+300sin30°* (7 +2) —

M 3 = +2129 4lb.in
M ¥ = 2129 4lbin

3.10 AforceF actsat apoint of coordinatesr and q as shown. The force forms an
angle q; with aline parallel to the horizontal reference axis. Show that the moment of
the force about the origin of coordinates O is F r sin(q;-q).

d=rsn(q,-q)
M&=F*d
M§ = Frsin(g, - q)

or (Q-q)_ -~

F cos(q:-0)
M§ =Fsin(gq,-q)*r+Fcos(q,-q)*0
M5 =Frsin(g,-q)

0
F sinq; 1 F
or \ql
MS =Fsing,*rcosq - Fcosq,*rsinqg F cosa A
MS =Fr(snqg,cosq - cosg,sinq) r rsing
Mg = Frsin(q, - q) 0~ Y
< I cosg >
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3.12 Two forces P and Q have paradlel lines of action and act at A and B,
respectively. The distance between A and B is a. Fined the distance x from A to point
C about which both forces have the same moment. Check the formula obtained by
assuminga=10in.and (&) P=201b up, Q=101b up; (b) P=101b up, Q =20 Ib up;
(c) P=201b up, Q=101b down; (d) P=101b up, Q = 20 Ib down.

M=F*d Q
ME=MQ P
P*x=Q*(x- a) .2
P*x=Q*x- Q*ab Q*a=x(Q- P) A B TC
X
* < >
\X:Q a |
Q-P
a)a =10in; P = 20Ib - ;Q =10Ib -
*
x=20710 _ 40in
10 - 20

ME =P*x=20*(-10) = - 2001b.in = 2001b.in
M2 =Q*(x-a)=10*(- 10 - 10) = - 2001b.in = 2001b.in
b)a =10in; P =10lb - ;Q = 201b -
_20*10
X =
20 - 10
ME =P*x=10*(20) = - 2001b.in = 2001b.in
M2 =Q*(x- a)=20*(20- 10) = - 2001b.in = 2001b.in \
c)a =10in;P = 20Ib - ;Q =10lb "= - 10Ib
- 10*10
X= ————
- 10 - 20
MZ =P*x=20*(3.333) = - 66.666 Ib.in = 66.666 Ib.in \
M2 =Q*(x- a)=10*(3.333 - 10) = - 66.666 Ib.in = 66.666 Ib.in
d)a =10in; P =10lb - ;Q = 20lb "= - 20Ib

= 20in

= 3.333in

- *
x=_29"10 _ 5 667in

- 20 - 10
MP =P*x=10* (6.667) = - 66.666 Ib.in = 66.666 Ib.in
MQ=Q*(x- a)=-20*(6.667 - 10) = - 66.666 Ib.in = 66.666 Ib.in \




