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Z } FORCE AND LAWS OF MOTION

SYNOPSIS :

Force :

Itis an external
ad
gentor push or pull which ¢ hanges or tends to change the state of rest or the
state of uniform motion of a body.

A force can produce the following effects ) .
%  Aforce or set of forces can change the speed of a body
.:. A force or set of forces can change the direction of motion of a body
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Balanced and unbalanced forces -

& " a set of forces ac -
3 If a set of forces acting on a body produce no acceleration in it, the forces are said to be
balanced.
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. If a set of forces produces a nonzero acceleration the forces are said to be unbalanced
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Newton has given three laws to describe the motion of bodies. These laws are known as Newton's
laws of motion

I"\i."'ﬂllll'l'm. first law of motion : E CTY f‘.'I..JL1_\.' continues o remam 1 s state of rest or ﬂ[ Hnil‘mrm
motion unless it is compelled to change 1ts state of rest or ol uniform motion, by some external force.
&  Newton's first law of motion is also called law of inertia.

¢ Newton's first law of motion defines force qualitatively It does not tell the quantity of force.
Inertia : The natural tendency of an objects to resist a change in their state of rest or of uniform
motion is called inertia.

%  The mass of an object is a measure of 1ts inertra

®  Its Sl unit is kilogram (kg).

T!pﬁ of Inertia :
Inertia of rest : It is the tendency of the body at rest to remain at rest.

’ Inertia of motion : It is the tendency of the body in motion to continue moving with same velocity.
% Inertia of direction : It is the tendency of the body in motion to continue moving in the same
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Itis avector quantity. It s represented by symbol 7.

= mass X velocity
1_)= p;f-;

%  Slunit of momentum is kg ms™', C.G.S unit of momentum is gcms’!
%  Bvery moving body possesses momentum, thus the quantity of motion in a body depeng

the mass and velocity of the body.
»  Newton's second law of motion : The rate of chan

ge of momentum is directly proportional to§

applied on it and change takes place along the direction of force. ' i
Mathematical formulation of second law of motion :

Let aforce ‘F’ acts on a bod
Initial momentum of a body = my
Final momentum of a body = my
Change in momentum of body in ‘t" seconds = (mv — mu)

Rate of change of momentun ( change in momenmm}

Rate of change of momentum = mass x accel I
Rate of change of momentum

y of mass m for time *t’ and changes its velocity from ‘u’ to *y',

time

_m{v=u) : [ :f-.-u]
N =(m x a) - = |
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of a body is directly proportional to the applied force and takes pla
of force. Pﬂ







