Moment of Force
The moment of a force: is the ability of the force to produce tumning or twisting about
an axis or point or line.

Mathematically:

The moment of a force = the applied force X perpendicular distance

M=F*d

M = the moment of a force (N.m)

F = applied force (N )

d = perpendicular distance between the point of

action of the force and moment center.

Ex(1):

Determine the moment of the force 225 N
about the Points A . B .and C .

Solution:

MA=|FldA=225%0.6 = 135 Nm gamloceanllll s

MB=|F) dB=225%0.4 = 90 Nm 25N
MC=|F| dC=225*0.8 = 180 Nm

Ex(2):
Determine the moment of the force 500 N about

the pont Aand B .

Solution: :
Cos (60) = 200/L hS
Cos (60) = dac/(L-160) T N
L = 200/ Cos (60) g
L=160+dac/Cos (60)
dac=200-160 Cos (60)=120 mm
dac=120 mm
MA=|FdAC=500%*0.12 = 60 Nm
MB=|F) dB=500*0.2 = 100 Nm




Ex(3):
Find the moment of the force 200 N About the point
(A ) shown in fig.
Solution
Fx=F. cos 0 =200 cos 45
=200%0.707= 14142 N

Fy=F . sin 0 = 200 sin 45

=200*0.707 = 14142 N
Mi=Fx*d=14142*10=14142N cm
M2=Fy*d=14142*20=28284 N cm
M(A)=MI-M2=- 14142 N cm

Determine the moment of the force
(70 N ) shown in fig. about the
Pomt(A).

Solution =

Fx=F.cos0=70 cos 30
=70*0.866=60.62N
Fy=F.sin0=70 s 30
=70*05=35N
MI=Fx*d=6062*8=48497 N.m
M2=Fy*d=35%*4=140 N.m

M(A)=MI+ M2= 48497 N+ 140=62497 N.m

Ex(5):
Find the distance ( Xn ), if the moment F=20N
of the force ( F ) about the point (A )

is equal to zero . 309
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Solution
Fx=F.cos 8=20 cos 30
=20*0866=1732 N
Fy=F.sin0=20 sin 30
=20*05=10 N
Mi=Fx*d=1732%120= -207846 N.cm
M2=Fy*d=10*Xn=10Xn N .cm
M(A)=-MI1+M2
0= -2078.46 + 10 Xn
Xn=207846/10=207.84 cm




.

A ( 150 N ) force acts on the end of the ( 900 mm )
lever as shown in fig. Determine the moment of the
force about (0 ).

Solution

Q=1505in 20=51.3 N
Mo=-Q(09) =-513%09 = -462N.m =64.2N.m

Ex(8):
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Calculate the magnitude of the moment about the base paint () of the 600-N 2 A
force 1o five different ways ' o

Solution. (1) The moment wrm to the 800-N force is

d = deondl + Zain 40" = 435 m 0

1) Hy M« Fd the moment is clockwise und has the magnitude =i
M, = 600(4.30) = 2610 N'm Ans

(I Replace the force by its roctangular components at A
Fy = 000 cos ' = 460N,  F, = 600 sin 40r « 386 N




By Varymon's theorem, the moment becomes
@ My = 400d) ~ 386:2) ~ 3610 N-m Ans.
UID By the principle of transmissibility, move the 600-N force along ita
linw of action to point B, which eliminates the moment of the componest F;, The
wament arm of ¥, becomes
“ =4+ 2N =~ 568 m
and the moment
M, = 460(6.6%) = 2610 N-m Ans

3 (V) Mawing the forew to point O eliminates the moment of the componenat
F,. The moment arm of F, becomes

dy =24 4ot d0r « 67T m
and the moment s
My, ~ B88(0.77) = 2610 N-m A

(V) By the vector expression for & moment, and by using the coordinate
wystem indicated on the figure together with the procedures for evaluating crom
produocts, we huve

@ M, o= r % F o= (2 ¢ 4)) % 600 con 40 - §sin 40
= -~ 2610k N'm

The minus sign indicates that the vector is (n the negntive a-direction, The mag-
nitude of the vector expression is

M, - 210 N-m Ans
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Helpful Hints

() The reqiired prommwtry bers and in
similar problems shoold not csuwe dif
Geulty if the shateh w carefully drawn

@ This procedure Is froquently the
shartust approsch

(3) The fuet that punts B and € wre not
on the body proper should not cnuse
wonoern, as the mathemation caloula
o of L marment of s furor o not
roquire that the foroe be an the body

@) Alternative chuioss far the position
wctor voare v = oy «~ S68) moand
redd<8Tm



