MOMEN T OF F ORCE

The moment of a orce is al to the
product of the magnitude of the force and

the perpendicular distance of the force from
the pivoted point.

Consider a body
which is pivoted at a
point O. If a force F is

applied on the body in
the direction FP as

shown in Fig 3.11, the
force 1s unable to
produce linear motion of
the body 1n its direction because the body is
not free to move, but this force turns (or
rotates) the body about the point O, 1n the

direction shown by the arrow in Fig. 3.11.

In Fig. 3.11, the perpendicular distance
of the force F from the pivoted point O 1s OP.
Therefore,

Moment of force about the point O

— Force x perpendicular distance of
force from the point O

= F x OP

rig. 3.11 Moment
of a force
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UNIT OF MOMENT OF FORCE
Unit of moment of force
= unit of force x unit of distance

The S.1. unit of force is newton and that
of distance is metre, so the S.1. unit of moment
of force is newton x metre. This is written 1n
short form as N m.

Nofte : The unit newton x metre (N m) of
moment of force or torque is not written as
joule (J).

The C.GS unit of moment of force is
dyne x cm.

But if force is measured in gravitational
unit, then the unit of moment of force in S.1.
system 1s kgf m and in C.GS. system, the unit
1s gf cm.

These units are related as follows :

I Nm=10° dyne x 10* ¢m
=107 dyne cm
1 kgf m=10 N m (nearly)”
and 1 gf cm = 1000 dyne cm (nearly)*
For example, Reena has to apply a
minimum force of 1'5 N on the handle of the
door of width 1-2 m to open it. This means
that the minimum moment of force required
toopen the dooris I'5SNx1-2m=1.8 Nm.
Now if she wants to open it by applying the
fmcc at the mid pomt between thf: handle and

-  e Pmcmlylkgfm 9:8 N m, lgfcm 980 dyne cm

(i.e. at distance 0-6 m from the hip,,,

l‘:fl:;g:fslil have to apply a force F such thy, -]
Fxn.ﬁm:: .8 Nm
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Thus, on decreasing the distance of y,

applied force from the point of rotation,
magnitude of force Increases.

2 >

|. Conventionally, if the effect on the body 15 to 10
it anticlockwise, moment of force is called anticloclowse

moment and it is taken positive. If the effec
on the body is to turn it clockwise, the moment of
force is called clockwise moment and taken in

negative.

2. The direction of rotation of a bOd'-/ can be
changed either by changing the point at which the force
is applied or by changing the direction of force applied
as shown in Fig. 3.12.

ANTICLOCKWISE CLOCKWISE
(POSITIVE) (NEGATIVE)

(a) By changing the point of application of force
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Au'ncwcnwm CLOCKWISE |
(POSITIVE) (NEGATIVE)

(b) By ehanging the direction of force
Fig._ 3.12 Anticlockwise and clockwise moments

PRESSURE

Thrust : A force can be apphied on a
surface in any direction. If the force i
applied on a surface in a direction normal
(perpendicular) to the surface, the force is
called thrust. Thus, the force acting nmnml!'
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kilogram force (kef). gram force (2f) and
pewion (N). These omts are related 2¢ -

1 kef = 1000 of

1 kgf = 10 N (neardy)

1 N = 100 gf (nemriv)
THE EFFECT OF THRUST
. The effect of thrust depends oa the area

of the sarface on which 11 acts. Smaller the
arca of the surface on which a thrast acts,
weer 1S its cifect. But the effect of a thrust s
less on a larger area

Examples :

{1) If you stand on loose sand. your feet
sink deeply mito the sand. But when you he
the sand. In both the cases, the thrust exerted
on the sand is same. The reason 1s that, when
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The efioct of threst s expressad m ©rms
of a quantity called pressure. More the eftect
of a siven thrust on a surface. we say that the
thrast exerts more pressure on the surtace and
if less is the effect of thrust on a surface, we
say that the thrust oxarts 2 less pressure om
the surface.

DEFINITON OF PRESSURE

Arca
It is denoted by the letter P.
If a thrust F acts on am area A. the
pressure P is :




UNITS OF PRESSURE

(1) The S.1, unit of thrust (or force) is newton
(N) and that of area is metre? (m?), so the
S.L. unit of pressure is newton/metre”
(symbol N/m? or N m2). This unit is also
called pascal (symbol Pa) after the name
of the scientist Blaise Pascal. Thus,

| pascal is the pressure exerted by a thrusl

p.
of 1 newton on a surface of area 1. metre~,

I.e.

I l [ newton
pasca e e T - ¢
| metre’
' A
or 1 Pa= Tt e, lPa=1 Nm™
m

(2) The biggci wit of pressure is kilo pascal

(symbol kPa) where
1 kPa = 1000 Pa.

(3) If thrust is measured in kgf and area in
cm”, then pressure is expressed in unit
kef cm™.

(4) The atmospheric pressure is generally
expressed in a unit atm where
I atm = 76 cm of mercury column

= 1013 x 10° Pa

FACTORS AFFECTING PRESSURE

The pressure on a surface depends on the
following two factors :
I. On the area of the surface on which
thrust acts,
2. On the magnitude of thrust acting on the
surface.
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