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KNOWING CONCEPTS

Examples :

» Pressure :
. Definition e Unit l. On stretching a rubber string, its Jepgy,
e (Calculation of pressure in simple cases Increases.
e Pressure exerted by liquids (Qualitative only) 2. On squeezing a tube of gum, its Shape
« Pressure exerted by gases — Atmospheric changes.
ressure (qualitative only)
E q Y Thus, we define force as below
FORCE Force is that cause which changes the state.

We have read that a body which does not | of a body (either the state of rest or the state
change its position with respect to 1ts | of motion) or changes the size or shape of

surroundings 1s said to be at rest or stationary, the body.
whereas a body which changes its position
with respect to its surroundings is said to be &

in motion or a moving body.

A force is a cause (push or pull) which
tends to result in movement or change in size
or shape of the body. A torce when applied as

push or pull on a stationary body which 1s free
to move, can produce motion in it and it
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|. The speed of a body is defined as the distance
travelled by it in one second.

2. Speed up means more distance travelled
second and slow down means [ess dis

in one
tance

travelled in one second.

t chang® e

applied on a moving body, 1t can change the Note : 1. A force does 0o
speed of motion of body (i.e. can speed up or mass of the body on which it 18 applied: .
slow down the moving body) or it can change (i fores gowever, V*
both the speed and direction of motion. L force.

_ can see or feel the effect of a hoth S
RO < 3. A force is expressed bY statlfle

1. oA grass r(;'xller initially at rest when magnitude and direction.
- pulled, begins to move.




4. A force is represented by an arrow
(—). The length of arrow 1s a measure of its
magnitude and the arrow head shows the
direction.

UNIT OF FORCE

The S.I. unit of force i1s newton. The
symbol for newton is N. This unit 1s named
after the English scientist Sir Issac Newton
who did a lot of research work on force.

One newton is defined as the force which
when applied on a moving body of mass 1 kg
in the direction of its motion, Increases 1ts
speed by 1 m in one second.

We have read that our earth attracts each
body towards it. The force of attraction exerted

on a body by earth is called the weight of the
body or the force of gravity that acts on the body.

The force of gravity (or weight) of a body
s different at different places on earth. At a
place, the force of gravity on a body of mass
I kg is called 1 kgf or 10 N. In other words,
1 N is the force of gravity at a place on 0-1 kg
(100 g) mass. Thus, the unit of force ket and
N are related as :

1 kef = 10 N (nearly)™

In other words, one newton is the force
that we have to exert to hold a mass of 100 g
on our palm (Fig. 3.1).

Fig. 3.1 Force of 1 N on a mass of 100 g
to hold it

* Precisely 1 kef = 9-8 N

Eorce and Pressure
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|. A body in which the inter-spacing between its
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constituent particles do not change when a force is
applied on it, is called a rigid body and if it changes, the

body is called a non-rigid body.

2. A force when applied on a rigid body can cause
only change in motion of the body. But a force when

applied on a non-rigid body can cause both change in its
size or shape and motion in It. J

TURNING EFFECT OF A FORCE

We have read above that if a force 1s
applied on a stationary rigid body, it starts
moving in a straight line in the direction of

force as shown in Fig. 3.2. In Fig. 3.2, a ball
moves on pushing.

Push

r - — Direction of motion

o=

Fig. 3.2 A ball moves on pushing

Now if the body is not free to move, but
it is pivoted at a point O and a force E 1s
applied at a suitable point A, it begins to turn
about the point O (Fig. 3.3). The vertical axis

passing thI'Ollgh the + Axis of rotation
point O about i

which the body

turns, is called the '\

axis of rotation. In

Fig. 3.3, Ol Eorce F—

pushing, the wheel ? |

begins to turn _ e

about its pivoted Fig. 3.3 Tur:mng of a w'hfeel
point O. about the pivot, on pushing

Similarly, when the handle of a door 1S
either pushed or pulled, the door begins to turn
about the hinges which hold the door at rest.




Thus. @ /{()rce' ( pu._s‘/z OF pull ) has d tur H.iﬂg
effect on a body which is not free to move in d
j*yfuight line. but is pivoted at a point about
which it can turn.

FACTORS AFFECTING THE TURNING
OF A BODY

The turning effect of a force on a body
depends on the following two factors :

I. The magnitude of the force applied.
Larger the magnitude of force applied,
more 18 the turning effect on the body.

2. The perpendicular distance of the force
from the pivoted point. Larger the
perpendicular distance of point at which the
force 1s applied, from the pivoted point,
more 18 the turning effect on the body.

SOME EXAMPLES IN DAILY LIFE

I. To open or shut a door, we apply a force
(push or pull) F normal to the door at its

handle P which is provided at the
maximum distance from the hinges as
shown in Fig. 3.4. We can notice that if
we apply the force at a point Q (near the
hinge R), much greater force is required
to open the door and if the force is
applhied at the hinge R, we will not be
able to open the door howsoever large
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Fig. 3.4 Opening of a door by push

the force may be. Thus, the hand]e
provided near the free end of he (“m
that a4 smaller force at |, |
perpendicular distance, Produce
]'eqUiI'Cd turning effect of ﬁj]*CC to
or shut the door.

2. The upper circular stone A of , i
flour grinder 1s provided with 4 han],
H near its rim (i.e. at the Maximy,
distance from centre) so that it cgan casiy
be rotated about the iron pivot p i
centre by applying a small force 4 the
handle H (Fig. 3.5).

~ TN ey
« Push

[.‘:
!

[ §p
drge,
S the

L&_l_andle

Upper circular ©
stone “

Lower circular S S .
stone

Fig. 3.5 Turning of a hand flour grinder

3. A potter's wheel has a wheel pivoted a
the centre. The potter turns the wheel by
means of a stick at the rim of the wheel
as shown in Fig 3.6.
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Fig. 3.6 Turning of a potter’s wheel






