








1. FIRST LAW OF MOTION
According to this law, every body continuesin its state of rest or
motion in a straight line unlessit is compéelledby externdlforce to
changethat state
(1) Thislaw Is also called law of inertia. Inertia is a virtue by which
a bodyopposeshe stateof restor motion

() Forcelis sucha factor, whichis essentiafor changan translatory
motionof a body

() Thefirst law of motiondefinesthe force
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will this ball stop?
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2. SECONDLAW OF MOTION

According to this law, the rate of changeof momentum (mass x
velocity) of a body Is proportional to the impressedforce and it
takesplacein the direction of the force.
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Accordingto this law, 'Everyactionhasits equaland oppositereaction”
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Innpulke:-
If a force actson a body for a short duration 22, then
Impulseis definedas productof force and its time of action

Impulse=Force x Duration
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Case A Case B
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Before After Before After




REFERENCE FRAMES

Wheneverthe observers situatedin spacethat is calledthe frameof reference
The referenceframe is associatedwith a coordinate systemand a clockto
measurethe positionand of the eventshappeningn space



Frame of Reference

Whether or
gmmwms@ Nnot you are
moving
depends on
your
point-of-view.

From inside the box car, the woman in red is stationary (at rest).

From outside the boxcar, the woman in red is moving.

So whatis it? Is she moving? Is she stationary?



a) Inertial frameof reference

b) Noninertial frames of reference
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MOTIONNINNVAALIETT

Weight :-The pull of earth on any body under its gravitational influence is ctiled
weightof the body.Thisforce is directed towards theentreof the earth. This force
producesan acceleration on the bodsalledthe acceleration due tgravity

W=mg
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If the lift is accelerated upward
R =mg + ma \Q/ \a
a=
/B /R

' PW=mg
' v
a

If the lift IS unaccelerated i ;IH If the lift Is accelerated downward
R =mg R = mg ma

PW=mg
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While upward motion you feel heavy weight while
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MOTION OF ABLOCK ON A HORIZONTAL SMOOTH
SURFACE

a) When subjected to a horizontal pull

When subjected to a horizontal pull
R =mg
m E F =ma

_FE.
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b) When subjected to a pull acting at an angkp (o the horizontal
R =mg; F sin
Fcos =ma




c) When the block Is subjected to a push acting at an argjie the horizontal
. (downward)

FcosB a

R=mg + Fin

Fcos = ma




MOTIONOBBOBEIESINNONTACT
a) Two body system
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b) Three body system-

F

]+ 1My + 1M




A e ol

0 0 4 O XO IO NN G0 =0 W

(m,+m. )k m,F

£, =

i

‘my+m-+m:) (m;+m;+m;)

I =




MOTION OF CONNECTED BODIES
a) For Two Bodies Rif —.a
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2) For Three bodies
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MOTION OF ABODY ON A SMOOTH INCLINED PLANE
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R=amgCo#
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MOTION OF TWO BODIESCONNECTED BYA STRING

a) Motion of unequal masses suspended from a light frictionless pulley

For the motion of A
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FRICTION AND FRICTIONAILL FORCE

If we slide or try to slide a body over a surface the motion |
resisted by a bonding between the body and the surface. T
resistance Is represented by a single force and is called fri
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a) Frictions a non conservative force, I.e. work done against frictio
path dependent.

b) Inits presence mechanical energy is not conserved. Thus frictio
reduces efficiency of a machine.

c) Normallywith increase in smoothness friction decreases. But if tl
surface area are made too smooth by polishing and cleaning the
bonding force of adhesion will increase and so the friction will
iIncrease resulting in '‘Cold welding'
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Therearethreetypesof frictional force
a) Staticfriction

b) Dynamicfriction & Sliding friction
c) Rolling friction



a) Thefrictional force which is effective before motion starts between two plar
In contact with each other, is known as stdtiction. Static friction is a self
adjusting force with an upper limit, called limitifrgetion. The maximum force of
static frictionupto which body does not move Is called limiting frictihnp (

Static Friction




If the applied force is increased further and sets the body in motion, the friction opposing
motion is called dynamic or kinetic frictidfinetic friction is lesser than limitifigction. we
require more force to start a motion than to maintain it against friction
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When a body (say wheel) rolls on a surface the resistance offered by the surface is callec
rollingfriction. Inrolling the surfaces at contact do not rub each oti@&evelocity of point of

contact with respect to the surface remains zero all the time althougkeh#&eof the wheel
movesforward.

Rolling Irictio

Friction

Rolling
MNMotion
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The aylecop repose:

minimum angle of inclination of the inclined plane at which
body placed at rest on the inclined plane is about to slide
down in equilibrium condition.
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Rocket propulsion: 1.




