






PHYSICS (भौतिक विज्ञान)
• The scientific study of matter and energy and interaction between 

them.

• भौतिक विज्ञान विज्ञान की िह शाखा है, जिसमें ऊिाा के विभभन्न स्िरूपों िथा 
द्रव्य से उसकी अन्योन्य क्रियाओं का अध्ययन क्रकया िािा है।

https://bharatdiscovery.org/india/%E0%A4%B5%E0%A4%BF%E0%A4%9C%E0%A5%8D%E0%A4%9E%E0%A4%BE%E0%A4%A8




TYPES OF QUANTITIES (राशियााँ के प्रकार)

• Physical quantities are all those quantities which are physically present 

and they can be measured.

• Non-physical quantities are those quantities which cannot seen 

neither can they be measured.



Units (मात्रक)

Every measurement has two parts. The first is a number (n) and the 

next is a unit (u). 

हर माप के दो भाग होिे हैं। पहला एक संख्या (n) है और अगला एक इकाई (u) है।
Q = nu.

Units are decided by : General Conference on Weights and Measures

(Conférence Générale des Poids et Mesures, CGPM)



Fundamental and Derived Quantities

(मौशलक और व्युत्पन्न राशियााँ)
• The quantities that are independent of other quantities are called 

fundamental quantities. 

• जो मात्राएाँ अन्य राशियों से स्िितं्र होिी हैं, उन्हें मौशलक मात्राएाँ कहा जािा है।

• The units that are used to measure these fundamental quantities are called 
fundamental units. 

• इन मूलभूि मात्राओं को मापने के शलए जजन इकाइयों का उपयोग ककया जािा है, उन्हें 
मूलभूि इकाइयााँ कहा जािा है।

• There are four systems of units namely C.G.S, M.K.S, F.P.S, and SI.







FUNDAMENTAL UNITS (मूल मात्रक)





SUPPLEMENTARY UNITS (पूरक मात्रक )





DERIVED QUANTITIES & UNITS (व् युत् पन् न मात्रक)

• The quantities that are derived using the fundamental quantities are 

called derived quantities. 

• मौशलक मात्राओं का उपयोग करके जो मात्रा प्राप्ि की जािी है उसे व्युत्पन्न 
मात्राएं कहा जािा है।

• The units that are used to measure these derived quantities are 

called derived units.

• इन व्युत्पन्न मात्राओं को मापने के शलए जजन इकाइयों का उपयोग ककया जािा 
है, उन्हें व्युत्पन्न इकाइयााँ कहा जािा है।







SOME STANDARD UNITS

• Angstrom is the unit of length used to measure the wavelength of light. 

1 Å = 𝟏𝟎−𝟏𝟎 m

• Fermi is the unit of length used to measure nuclear distances. 

1 Fermi = 𝟏𝟎−𝟏𝟓 m

• Nano meter is the unit of length used to measure wavelength of light.

1 nm = 𝟏𝟎−𝟗 m



• A light year is the unit of length for measuring astronomical 

distances.

1 Light year = distance traveled by light in 1 year 

= 9.4605 × 𝟏𝟎𝟏𝟓 m.

• Astronomical unit = Mean distance between the sun and earth 

= 1.5 × 𝟏𝟎𝟏𝟏 m.

• Parsec = 3.26 light years = 3.084× 𝟏𝟎𝟏𝟔 m



FOR MASS :



Dimensions (विमाएं)

• Dimensions of a physical quantity are the powers to which the 

fundamental units are raised to obtain one unit of that quantity.

• ककसी भौतिक राशि की विमाएं ि ेघािें होिी है जो उस भौतिक राशि के व्युत्पन्न 
मात्रक प्राप्ि करनें के शलए मूल मात्रकों पर चढ़ाई जािी है |



DIMENSIONAL FORMULA (विमीय सूत्र)



HOW TO WRITE DIMENSIONAL FORMULA

STEP 1 : Write down the formula of the physical quantity.

STEP 2 : Write down or derived the unit.

STEP 3 : Write down the obtained units in the form of Dimension 

symbols.



IMPORTANT DIMENSIONAL FORMULAS

• SPEED / VELOCITY :



• AREA, VOLUME & DENSITY :



•ACCELERATION OR GRAVITATIONAL ACCELERATION :



• FORCE :



•WORK , ENERGY & TORQUE :



• POWER :



• PRESSURE :



• IMPULSE :



• SURFACE TENSION :



•GRAVITATIONAL CONSTANT :



• GRAVITATIONAL FIELD :



• SPRING CONSTANT :



• Permittivity of free space :



• Permeability of free space :



Dimensionless quantities (विमाहीन राशियां)
• Dimensionless quantities are those which do not have dimensions but have a 

fixed value.

िे राशियां जजनकी विमा(मात्रक) नहीं होिी हैं।

• Dimensionless quantities without units: Pure numbers, π, e, sin θ, cos θ, tan 
θ etc.

• Dimensionless quantities with units: Angular displacement – radian, 

Joule’s constant – joule/calorie, etc.



Quantities Having the Same Dimensional Formula

1. Impulse and momentum.

2. Work, energy, torque, the moment of force.

3. Angular momentum, Planck’s constant, rotational impulse.

4. Stress, pressure, modulus of elasticity, energy density.

5. Force constant, surface tension, surface energy.



6. Angular velocity, frequency, velocity gradient.

7. Gravitational potential, latent heat.

8.Thermal capacity, entropy, universal gas constant and Boltzmann’s

constant.

9. Force, thrust.

10. Power, luminous flux.



Applications of  Dimensional Analysis

• Verify the correctness of a physical equation.

• Derive a relationship between physical quantities.

• Converting the units of a physical quantity from one system to 

another system.



Some Important Conversions

• 1 bar = 106 dyne/cm2 = 105 Nm-2 = 105 pascal

• 76 cm of Hg = 1.013×106 dyne/cm2 = 1.013×105 pascal = 1.013 bar.

• 1 kmph = 5/18 ms-1

• 1 dyne = 10-5 N,

• 1 H.P = 746 watt



• 1 kilowatt hour = 36×105 J

• 1 kgwt = g newton

• 1 calorie = 4.2 joule

• 1 electron volt = 1.602×10-19 joule

• 1 erg = 10-7 joule



Some Important Physical Constants

• Velocity of light in vacuum (c) = 3 × 108 ms-1

• Velocity of sound in air at STP = 331 ms-1

• Acceleration due to gravity (g) = 9.81 ms-2

• Avogadro number (N) = 6.023 × 1023/mol

• Density of water at 4oC = 1000 kgm-3 or 1 g/cc.

• Absolute zero = -273.15oC or 0 K



• Atomic mass unit = 1.66 × 10-27 kg

• Quantum of charge (e) = 1.602 × 10-19 C

• Stefan’s constant = 5.67 × 10–8 W/m2/K4

• Boltzmann’s constant (K) = 1.381 × 10-23 JK-1

• One atmosphere = 76 cm Hg = 1.013 × 105 Pa

• Mechanical equivalent of heat (J) = 4.186 J/cal

• Planck’s constant (h) = 6.626 × 10-34 Js



• Universal gas constant (R) = 8.314 J/mol–K

• Permeability of free space = 4π × 10-7 Hm-1

• Permittivity of free space = 8.854 × 10-12 Fm-1

• The density of air at S.T.P. = 1.293 kg m-3

• Universal gravitational constant = 6.67 × 10-11 Nm2kg-2
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