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Rest and Motion

Distance

Displacement

Speed  
SI m/s

Velocity
 SI m/s

Average Speed
i 1�

2�
21

212

���
��

�

ii 1�

2� 2
21 ���

�

Acceleration �
 SI m/s2

Retardation/Deceleration

Newton’s Laws of Motion
Principia

First Law

Inertia

Definition of Force

 
 
 
 
 
 

 
 Lawn Roller

Second Law Momentum
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m F a
F = ma

F = 0  a = 0 m

Measure of Force
Units of Force  SI Newton-N F = ma m = 1

 a = 1 F = 1

= × 
Weight w

gmw ��
m = 1  w = 1 g

� = × 9.8 
=  9.8 

 =  9.8 
 w = mg or  g = w/m 

 w m

Momentum- p
p = m × v

i.e.,   p = m × �  
kg �m/s

Impulse-J

J = F × t
i.e.,  J = F × t

 
 

  
 Spring Shock Absorber  
 Slab  
 High Jump Long Jump

 
  

Third Law

Action-Readction Law

 
 
 
 
 
 

Law of Conservation of Momentum
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System

+

 
Total Momentum Collision

 
 

 
 Rocket Propulsion

 

Force

 SI CGS 
1N=105 dyne

Gravitational Force
Gravitation

6.67×10-11N

Electromagmetic Force
a
b

a Electrostatic Force

b Magnetic Force

Electro-Magnetic Force
Phton

Tension Friction
Contact Force Surface Tension
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Weak Force ��

n1
0 � p1

1  + ��
0

1 +      r

Interaction

w- w-Boson
Exchange

Strong Force

Quarks
Impulse of A Force

= × =
Ns

Balanced Force

Unbalanced Force

Frictional Force

i
ii
iii

i Static Force of Friction

ii Sliding Force of Friction

iii Rolling Force of Friction

 
 

  
 Lubricate Ball Bearings
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Centripetal Forces �

r

r/2�

Inward Force

m

� r

r

m
F

2�
�

 
 
Tangent line = AZ 
r = radius = OA 
�= velocity  

a = centripetal acceleration = r/2�  

F = centripetal force = r/m 2��  

i
F

Tangent Line

ii

iii
iv Tangent

Mud Guard
v

Reaction of Centripetal Force

i

ii

Centrifugal Force

Centrifugal Force Non-inertial Frame

Outward Force
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Car at Turning

Moment of Force of Torque

= × Moment of Force = Force × Force-arm
 SI 

ABCD X 
Y Hinged p  XY XY line d

=Pd P Q XY d'
= Qd'

Handle

i Quern
ii
iii Hand Pump

Work

= × 
SI N.m Joule J

= 1 × 
�
F

�
s �

��� co.sFW

10co 0 �
090co 0 �

Power
 W t W/t

SI Watt W

= 1 = 1

Horse Power – H.P.

1 H.P.=746 

Ws
1 Ws = 1  × = 1 

Wh Wh = 3600

kWh
1 kWh = 1000 = 1000 × 1 = 1000 × 3600

            = 3.6 × 106 = 3.6 × 106

W, kW, MW H.P.

Ws, Wh, kWh
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Energy
SI

joule

Kinetic Energy

m � KE 2m
2

1
.E.K ��

4

1

Relation Between Kinetic Energy and Momentum
m2

p
.E.K

2

� p =

�� m

Potential Energy State Position

P.E. = mgh m = g = h =

Law of Conservation of Energy

Slar Energy
core 1.5 × 107K 2 × 1016

fusion

3.86×1026
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Principia
Newton's Law of Gravitation

directly proportional
inversely proportional
m1 m2 r

F

21mmF�
2r

1
F �

2
21

r

mm
GF � G

G Universal Grvitational Constant 6.67 × 10-11 Nm2/kg2

Gravity

Acceleratin Due to Gravity

m 
mg

g
g

Viscous Drag Buoyancy 
Effect

g Variation of Acceleration Due to Gravity ‘g’
g g g

Minimum Equation Maximum Poles
g

g

Weight of a Body in a Lift

i  a 
ii  a  
iii a = 0

iv  a = g  w = mg – mg = 0 

v a > g

Dual nature of light-wave & particle
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Photon
particle nature

speed of light

1,86,310
2,99,776 3 × 108

Rectilinear Propagation of Light

Laws of 

Reflection

Angle of Incidence Angle of Reflection

NOBAON ���
ri ���

Plane mirror

Interal inverse

 � �2  
  

 0� 02�  

 0�

1
360

0

0

�
�

 

Kaleidoscope Periscope

Looking glass

Spherical Mirro

i
ii
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i convex mirror

Diverging Mirror

ii concave mirror
Converging Mirror

Centre of curvature Pole

principle axis

Focus

f

1

u

11
��

�
 u =

v =

f =

field-view Rear-
view Mirror

  
  
 Head-light Search-light  
 Solar Cooker  

Refraction of Light  

rarer medium denser medium

[ a ]

[ b ]

   

2
�

vmentoracademy.com Examtrix.com

For 
Han

d W
ritt

en
 N

ote
s C

on
tac

t @
 vm

en
tor

ac
ad

em
y@

gm
ail

.co
m 

Con
tac

t N
o: 

+9
18

29
09

09
89

4 



 

IAS                                                                                  12 

Total Internal Reflection of Light

Denser Medium Rarer Medium
Refracted Ray Normal

Csin

1
��

�
�

1
Csin C

 Denser Medium Rarer Medium  
 Incident Angle Critical Angle  

�  
� Mirage Looming  
�  
�  
� Optical fibres  
� Air-fibres  
�  

Optical Fibres

)5.1( ��

 

  
  
  
  

spetrum

Violet
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indigo Blue Green Yellow Orange Red
[ VIBGYOR]  

Wave Lenght
Angstrom A0 1A0 = 10-10m  

Rainbow

Primary Rainbow
Secondary Raindow

4008' 4208'

54052' 5008'
Interference of Light

i Constructive Interference
ii Destructive Interference

i Phase

ii

i Kerosene Oil
ii

Diffraction of Light
ostacle

shadow

Sharp

Order

Scattering Of Light

Lord 
Rayleigh
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Composite Colour

Magnet Magnetism
Natural Magnet Fe3O4

Artificial Magnet

Attraction

pole
Directional Property

North Pole  or + ve pole
South Pole or – ve Pole N S

Magnetic Axis
Magnetic Length

Magnetic Meridian
Attraction & Repulstion of Poles unlike

like
isolated

Magnetic Induction

Magnetic Field
Magnetic Needle

��� SGC Gauss S.I. Tesla-T 1 Gauss = 10-4 Tesla
Intensity of a Magnetic Field or, Magnetic Intersity

T
Magentic Lines of Force
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Permeability

�

H

B
��  H = 

B = 

Magnetic Susceptibility

Magnetic Field H

I 

K
H

1
���

� K 

Types of Magnetic substances

 Paramagnetic

� K 

 
 Ferromagnetic

� K 

Crystalline

Fe Co Ni  
 Diamagnetic

� K 

 

Temporary Magnet soft iron
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Permanent Magnet steel

Curie-Temperature K 

T inversely proportional
T

1
K � Curies’s Law

K 

Curie Temp

373K, 673K 973K 

Terresteial magnetism or, 
earth's Magnetism

 Angle of Declination

 
Magnetic Meridian

Geographical Meridian  
 Angle of Dip

 
 Horizontal Componetn of Earth's Magnetic Field

H 0.4 × 

10–4  
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BC Thales Amber

Frictional Electricity static 
electricity

Kinds of Charges
Electric Charge

Negative Charge
Positive Charge

Benjamin Franklin i
ii

5 7 5

1

like charges Repulsion

unlike charge

Attraction

Principle of Electircity

Modern Electron Theory

Modern Electron Theory Thomson

Rutherford Niels Bohr

Positively charged negatively charged

Electric Field

Electric lines of force

Conductor
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Non-conductor

Semi-conductor

Electrical resistance electrical 

conductivity

free electrons

laws of electric force or coulomb's law

 directly 

proportional  
 Inversely 

Proportional Inverse Square Law  
Electric Potential

W q0

0q

W
V �

SI

Allessandro Volta

Potential Difference

Current electricity

Low potential high potential

Hole

Direct Current-d.c.

alternating current-a.c.

Ampere-A

A

6.25 × 1018

electromotive force-e.m.f.

Cell Generator
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Ohm's law

V I IV � RIV � R 

Resistance 

V 

I 

Resistance =
I

V
R �

SI �

  
 

 
 

 
 

 

Waves

Mechanical Waves
Elasticity

Inertia

i
ii

i Transverse Waves

crest trough
ii Longitudinal Waves

along
Compression Rarefaction

Non-mechanical Waves or Electromagnetic Waves

Vacuum
X
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Range of 
Frequency

Infrasonic Waves  Hz

Audible Waves  Hz Hz 

Ultrasonic Waves  Hz

Piezo-Electric Effect

  
  
  
  
  
  

E d

i
ii
iii

i Intensity/Loundness feeble
loud

SI 
= 10–6 Bel

Decibel-dB i ii iii

inversely proportional

Tunning fork

dB dB 

W.H.O. W.H.O. 
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ii Pitch grave shrill
Amplitude

Somometer

iii Quality
overtones

tone harmonics
note

Fundamental Note
Hormonic Notes

odd
even odd

Overtone
Musical Interval

Doppler effect

i
ii

shrill
grave

Reflection of Sound

a Echo
Echo

=                                       × 
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= 0.1 × 33.2
33.2/2 = 

16.6
b Reverberation

multiple reflection

Reverberation time
T = 0.053V/A , T = V = A =

adjust
rough porous

Refraction of Sound

Forced Vibration external periodic 
force

a Resonance

Resonance

tune

Interference of Sound

phase
Constructive

Desructive
Diffracion of Sound
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