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1. FIRST LAW OF MOTION
According to this law, every body continues in Its state of rest or
motion In a straight line unless it Is compelled by external force to
change that state.
(1) This law 1s also called law of Inertia. Inertia Is a virtue by which
a body opposes the state of rest or motion.
(i Force Is such a factor, which is essential for change in translatory
motion of a body.
(1) The first law of motion defines the force.
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According to this law, the rate of change of momentum (mass x
velocity) of a body Is proportional to the impressed force and it
takes place in the direction of the force.

Mathematically, Foo ‘:l—':
Fek dP
o dt
P dV
BT
F =ma
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According to this law, 'Every action has its equal and opposite reaction"

5 e & IR, 'Tcd [T $I 3T HAIA IR [T Giafaar g1t &
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Impulse:-

Impulse= Force x Duration

|=FX At
AP
| = o X At
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REFERENCE FRAMES

Whenever the observer is situated in space that is called the frame of reference.
The reference frame 1s associated with a coordinate system and a clock to
measure the position and of the events happening in space.
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Frame of Reference

Whether or
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?
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a) Inertial frame of reference

b) Non-inertial frames of reference
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Inertial frame Noninertial frame
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MOTION IN A LIFT

Weight :-The pull of earth on any body under its gravitational influence is called the
weight of the body. This force is directed towards the centre of the earth. This force
produces an acceleration on the body called the acceleration due to gravity

W=mg

HR: -3HS TRcaly0T JHIT & Ted fFHr #f [As ov geat &
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If the liftis accelerated upward
R=mg +ma \
a
a=
/R

W =mgz
T
W
E
If the lift Is unaccelerated If the lift is accelerated downward
R =mg R=mg—ma
+W=mg

Physics By Saurabh Sir



PHYSICS CLASS FOR NDA/NA/AFCAT | gy’ SAFALTA com

An Initiative b STHE I SIIC

.11-

While upward motion you feel heavy weight while
moving downward same weight feels less...
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MOTION OF ABLOCK ON AHORIZONTAL SMOOTH
SURFACE

a) When subjected to a horizontal pull

K B When subjected to a horizontal pull
R=mg
m E F=ma
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b) When subjected to a pull acting at an angle (6) to the horizontal
R=mg—-FsinG
F cosB=ma

B Esng

mg
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c) When the block is subjected to a push acting at an angle @to the horizontal
. (downward)

FcosB a

R = mg + F sin$
F cos® = ma
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MOTION OF BODIES IN CONTACT

a) Two body system B m1 F

f=—
_}'_‘f:‘i f M1+M2

F=(my+my)a
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— M1 — L M3
F £
F—f =mya f=m,a

F =f+m1 A
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b) Three body system:-

F

1] + 1My + 1M
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F—f; =mya — f2 =mpa fa=msza
[ i
(m,+m, )k m,F
S i T [ S SL CE
My +m,+m;) (m)+m;+ms)
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MOTION OF CONNECTED BODIES

a) For Two Bodies Raf .2 R. —
B A B |—T 2 — Mg
T T T=m->a
R R,
Rll I
Ri =myg T— A |—F
F-T=m1a |
mig
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2) For Three bodies

F=(m{ + m, + m3)a

rl
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MOTION OF ABODY ON ASMOOTH INCLINED PLANE

ma = mgSiné
Therefore, a=gSin0
R=mgCos0
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IR
A =T, L= B = I—‘ C i—]_:
|

mig mag mzo
R =mg R; = m,g K3 = msg
F—T, =mja
T1 = mqiQa . —T;{ =mya
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MOTION OF TWO BODIES CONNECTED BY ASTRING

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

For the motion of A
. r=ma+mug

IT T

slm | l= For the motion of B
mgz | B |m;
Ir=my,g—mya

mje
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myg—T=mya

T=m1 a
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ma=T—m{gSiné

r=m;,g—m,a
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mia =mygSina — T

m,a =T —m,gSinf
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FRICTION AND FRICTIONAL FORCE

If we slide or try to slide a body over a surface the motion is
resisted by a bonding between the body and the surface. This
resistance is represented by a single force and is called friction

3R §H [l Gdg G [T J1ST 1 EAI5S IT EAISS FXet FT I
FNA 6 dl T FT AR RN 3N TTg & & & TTer & 81T 1 3
TIRIET &1 U FoT GaRT 9T ST & 3N 38 90T BT STIT
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a) Friction is a non conservative force, i.e. work done against friction is
path dependent.

b) In its presence mechanical energy is not conserved. Thus friction
reduces efficiency of a machine.

c) Normally with increase in smoothness friction decreases. But if the
surface area are made too smooth by polishing and cleaning the
bonding force of adhesion will increase and so the friction will
increase resulting in 'Cold welding’
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There are three types of frictional force
a) Static friction

b) Dynamic friction & Sliding friction
c) Rolling friction

Physics By Saurabh Sir



PHYSICS CLASS FOR NDA/NA/AFCAT ——=F8 SAFALTA conm

An Initiative by 3333 SiIiciE

a) The frictional force which is effective before motion starts between two planes
in contact with each other, is known as static friction. Static friction is a self
adjusting force with an upper limit, called limiting friction. The maximum force of
static friction upto which body does not move is called limiting friction (fL)

Static Friction
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If the applied force is increased further and sets the body in motion, the friction opposing the
motion is called dynamic or kinetic friction. Kinetic friction is lesser than limiting friction. we
require more force to start a motion than to maintain it against friction

-
»>- -
e - . < = -t

™

5~
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When a body (say wheel) rolls on a surface the resistance offered by the surface is called
rolling friction. In rolling the surfaces at contact do not rub each other. The velocity of point of

contact with respect to the surface remains zero all the time although the centre of the wheel

moves forward.

Rolling I'rictio

Friction

Rolling
Motion
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ANGLE OF FRICTION ()

Physics By Saurabh Sir



'PHYSICS CLASS FOR NDA/NA/AFCAT | \4—( SAFALTA com

Iinitiative by 3IIF T ISIIciE

The angle of repose:-

minimum angle of inclination of the inclined plane at which a
body placed at rest on the inclined plane Is about to slide
down in equilibrium condition.

L
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Rocket prop ulsion:-the initial momentum of the rocket on its launching pad is zero. When it is fired

from the launching pad, the exhaust gases rush downward at a high speed and to conserve momentum, the
rocket moves upwards.

(a) Thrust on the rocket:- F = —u

dm

mg

dt
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Siphon

A tube used to convey liguid upwards from a reservoir and then down
to a lower level of its own accord. Once the liguid has been forced into
the tube, typically by suction or immersion, flow continues unaided.

The Banu Musa brothers of 9th-century
Baghdad invented
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Filter

Effifuent Field

r Siphon
-r .‘

Septic Tank
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Levers is a simple machine consisting of a beam or rigid rod pivoted at
a fixed hinge, or fulcrum. A lever is a rigid body capable of rotating on a
point on itself. On the basis of the locations of fulcrum, load and effort,
the lever is divided into three types.

a) first class
b) second class
c) third class
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1st Class Lever

Effort Load

y

AN

Fulcrum
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2nd Class Lever

Load

$

T 2

Effort

3rd Class Lever

Load

}

VAN

Fulcrum

1

Effort
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Simple machine: LEVER

FIRSTCLASSLEVER SECONDCLASS LEVER THIRD CLASS LEVER
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Hydrometer

Nicholson in 1790.

3 - HYDROMETER

=
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«~ MEASURING CYLINDER
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