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TOPICS EXPLAINED IN THIS VIDEO
• Fundamental Physical Quantities
• Derived Physical Quantities
• System of Units
• Fundamental Quantities and Units
• Practical Units of Length and Mass
• Rules for Using Symbols to Units
• Dimensions/Dimensional Formulae of Physical Quantities
• Applications/Uses of Dimensional Formulae
• Limitations of Dimensional Formulae
• Errors
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PHYSICAL QUANTITIES

All quantities in terms of which laws of physics can be 
expressed and which can be measured directly or indirectly 
are called physical quantities.

Physical quantities can be classified into two types

1) Fundamental Physical Quantities 

2) Derived Physical Quantities
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Fundamental Physical Quantities:

The physical quantities which are independent of any 
other quantities are called fundamental physical quantities.

Eg: Mass, Length, Time, Electric current, temperature, 
amount of substance and luminous intensity.
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Derived Physical Quantities:

The physical quantities which can be derived from the 
fundamental quantities are called derived quantities.

Eg: Area, Volume, Velocity, density, etc.,
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Unit:
Unit of measurement of a physical quantity is the 

standard reference of the same physical quantity which 
is used for comparison of the given physical quantity.

If u is the size of the unit and n is the numerical value of 
the physical quantity X then measure of the physical 
quantity is     X = nu

n1u1 = n2u2
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The international system of units:

There are three system of units, namely

1) F.P.S. System (British system)
2) C.G.S. System (Metric system) and
3) M.K.S. System.
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F.P.S. System:

S.No. PHYSICAL QUANTITY NAME OF THE UNIT SYMBOL
1 Length Foot ft
2 Mass Pound lb
3 Time Second S
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C.G.S. System:

S.No. PHYSICAL QUANTITY NAME OF THE UNIT SYMBOL
1 Length Centimeter cm
2 Mass gram g
3 Time Second S

WWW.PHYSICSPOWER.COM



M.K.S. System:

S.No. PHYSICAL QUANTITY NAME OF THE UNIT SYMBOL
1 Length Meter m
2 Mass Kilogram kg
3 Time Second S
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FUNDAMENTAL QUANTITIES AND UNITS:

S.No. PHYSICAL QUANTITY NAME OF THE UNIT SYMBOL
1 Length meter m
2 Mass kilogram kg
3 Time second S
4 Electric Current ampere A

6 Amount of substance mole mol
5 Temperature kelvin K

7 Luminous intensity candela cd
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S.No. PHYSICAL QUANTITY NAME OF THE UNIT SYMBOL
8 Plane angle radian rad
9 Solid angle steradian sr

Supplementary Quantities
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PRACTICAL UNITS OF LENGTH:

S.No. Practical Units

1. 1 astronomical unit = 1 AU  = 1.496 X 1011m
(Average distance between the sun and the earth) 

2. 1 light year = 1 ly = 9.46 x 1015 m
(distance travelled by the light in 1 year)

3. 1 parsec = 3.26 light years

4. 1 micron = 1 µm = 1 x 10-6 m

6. 1 fermi = 1 x 10-15 m

5. 1 angstrom = 1 A0 = 10-10 m
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PRACTICAL UNITS OF MASS:

S.No. Practical Units

1. 1 tone or 1 metric ton =  103 kg

2. 1 quintal = 102 kg  =  100 kg

3. 1 pound = 0.4536 kg

4. 1 atomic mass unit = 1 amu
= 1.67 x 10-27 kg
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PREFIXES:





RULES FOR USING SYMBOLS TO UNITS:
1) Full names of units even if they are named after scientists should not be written 

with initial capital letter. 
Eg: newton but not Newton

2) Symbols for a unit named after a scientist should have a capital letter.
Eg: N for newton, W for watt, A for ampere

3) Punctuation marks should not be used after symbol of unit.
Eg: 100 kg but not 100 kg. 

100 mm but not 100 m.m.

4)   Symbols for units should not take plural form.
Eg: 100 newtons is 100 N but not 100 Ns 

50 meter is 50 m but not 50 ms and but not 50 mts.
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DIMENSIONS OF PHYSICAL QUANTITIES
Definition: 

The dimensions of a physical quantity are the 
powers(exponents) to which the fundamental quantities are 
raised to represent that physical quantity.
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DIMENSIONAL FORMULAE AND DIMENSIONAL EQUATIONS

Definition: 
The expression showing the power to which the fundamental 

quantities must raised to represent a physical quantity is called 
dimensional formula.
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S.NO. PHYSICAL QUANTITY
1 Length

2 Mass

3 Linear density

4 Area

5 Volume

6 Density

7 Time

8 Light intensity

9 Amount of substance

10 Plane angle

11 Solid angle

12 temperature

13 Frequency

14 Planck’s constant

15 Inertia

16 Speed



17 Velocity

18 Acceleration

19 Force

20 Torque

21 Pressure

22 Momentum

23 Work

24 Power

25 PE

26 KE

27 Impulse

28 Angular displacement

29 Angular velocity

30 Angular acceleration

31 Angular momentum

32 Angular impulse 

33 Thrust



34 Amplitude 

35 Stress 

36 Strain

37 Young’s modulus

38 Bulk modulus

39 Rigidity modulus

40 Surface tension

41 Velocity gradient

42 Viscosity

43 Specific heat

44 Latent heat

45 Heat

46

47

48

49

50



Area

Volume
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Density

Frequency
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Momentum

Velocity
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Impulse

Force

Acceleration
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Work

Energy

Power:
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Pressure

Strain

Modulus of elasticity
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Surface tension

Specific gravity / Relative density

Velocity gradient

Pressure gradient



Coefficient of viscosity
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Coefficient of viscosity

Angular displacement or Angle

Angular velocity

Angular acceleration WWW.PHYSICSPOWER.COM



Radius of gyration

Moment of inertia

Angular momentum

Torque
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Angular frequency

Wavelength

Energy density
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Heat energy

Kinetic energy

Potential energy
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Efficiency

Angular impulse

Gravitational constant

Planck’s constant



Heat capacity or entropy

Specific heat capacity

Latent heat
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DIMENSIONS OF PHYSICAL QUANTITIES
Definition: 

The dimensions of a physical quantity are the 
powers(exponents) to which the fundamental quantities are 
raised to represent that physical quantity.

DIMENSIONAL FORMULAE AND DIMENSIONAL EQUATIONS:

Definition: 
The expression showing the power to which the 

fundamental quantities must raised to represent a physical 
quantity is called dimensional formula.
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DIMENSIONAL EQUATION:

It is an equation, equating the physical quantity with its 
dimensional formula. 

DIMENSIONAL CONSTANT:

Constants having dimensional formula are called 
dimensional constants.

Eg: Planck’s constant, Universal gravitational constant, etc.,
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Dimensionless quantities:

Physical quantities having no dimensional formula are 
called dimensionless quantities. 

Eg: Angle, Strain, Relative density, coefficient of friction, etc.,
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Dimensional Analysis and its Applications
1. Dimensional formulae can be used to convert one system of 

units into another system.
2. Dimensional formulae can be used to check the correctness 

of an equation.
3. Dimensional formulae can be used to derive relationship 

among different physical quantities.
4. Dimensional formulae can be used to find unit of a given 

physical quantity.
5. Dimensional formulae can be used to design our own new 

system of units.
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To convert one system of units into another system
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Example 1: Convert newton into dyne
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Example 2: Convert the unit of work done from MKS system to 
CGS system
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To check the correctness of an equation
Examples:
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To derive relationship among different physical quantities

Derive an expression for the time period T of a simple pendulum 
which may depend upon the mass m of the bob, length of the 
pendulum and acceleration due to gravity g.

Solution: 
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If momentum p, area A and time t are chosen as fundamental 
quantities, what is the dimensional formula of energy in these 
fundamental quantites?

Dimensional formulae can be used to design our own 
new system of units
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Limitations of the Uses of Dimensional Analysis:

1. Proportionality constants cannot be determined by dimensional analysis.
2. Formulae containing non-algebraic functions i.e. sin, cos, log, etc., cannot 

be derived.
3. Formulae which contain two or more terms in the RHS cannot be derived.
4. Dimensional analysis does not differentiate between a scalar and a vector 

quantity.
5. It is difficult to apply dimensional methods if the physical quantity depends 

upon more than three fundamental quantities.
6. Formulae containing dimensional constants cannot be derived.

Eg: F = Gm1m2/r2
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MEASUREMENTS
Accuracy:
Accuracy is a measure of the closeness of the measured value 
to the true value

Precision:
Precision refers to the closeness of two or more measurements.

Eg:   g = 9.81 m/s2, 9.79 m/s2, 9.805 m/s2 Accurate

g = 9.667 m/s2, 9.676 m/s2, 9.669 m/s2 Precise
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ERRORS:
Error is the amount of uncertainty that is present in the 

measurement made with a measuring instrument 

TRUE VALUE:

The arithmetic mean of a large number of repeated 
measurements is taken as the true value or actual value

Or

It is the difference between the measured value and the 
true value
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Types of errors:

1.Systematic errors

2.Random errors
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Systematic Errors
Error that is always unidirectional is called systematic error.

1. Instrumental errors

2.Constant errors

3.Environmental errors

4.Personal errors
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Random errors:

The error which is irregular whose cause is not known 
and random in nature are called random errors.

Random errors cannot be minimized by taking precautions.
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